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30%, 1 SAR 24 4]9] tjRdS Farsiod
g &4 44| 3]& error 15%, TAE7]7]9]
H2 1dBE 1oty kE SHAEE st
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Uncertainty Budget for SAR tests [Full SAR & Fast SAR]
Error Uncertainty Diw. ted | (ci? Standard Standard iy
Value Uncertainty | Uncertain
Description Probability o i
distribution ve | 10| <w -
% st
E] a9 10 g)
Measurement system
Full SAR system 15.00 N 1 1 1 15.00 15.00
Fast SAR system 15.00 N 1 1 1 15.00 15.00 o
Fast SAR
- 7.50 N 1 1 1 7.50 7.50 =
Permissive error
Product Deviation 13.00 N 1 1 1 13.00 13.00 oo
Combined
standard 24.88 24.88 o
uncertainty
Expanded
uncertainty
k=2 49.76 49.76
(95% confidence
interval)
I-Iﬁ./_l_ﬁ S |AEI 23
oTl/ L= AR A —0O E—!E

¥ = QA BT 71
AR 4.0W/kg 10g
X 91 Az =Ed 54 B8k dAHET Ve
2-gsto] SAR keZ S 3t
SAR =% | = A HT 7% (1-E28%)

v / 55 1.6W/ke 1g,

32 SAR 2% Z3oA Full SAR AlEo]
875E= SAR =F SRS 55 SAR 0.8 W/kg
lg, A 2.0 W/kg lOgO] 3=

% T2 SARQ| AL For HAAn} 548
53A= i’dﬂﬂi Ql}. J#f} 14 SAR &7
Aue] HA Fud: 6GHz tieollA =g
wojolAlo] 298stEr} 30% ol g WSt
UA 7] wf2e] =2 SARC| Hofjils w82
Autol 0.4 W/ke, 182 dMAIko 2 A 83lch

% M| 528 23k6H= SAR kZ 2740 e

Full SAR &AL 4935l AxuE4-8S

B7IRict

—T%ﬂﬁri Full SAR &4 Au|2} 1< SAR
@H]Sﬂ = AR =& é— SAR
ZHAAEHS ]39_} 23 17} Bk A85}o]
SAR B7} £8AI7RS AF SAR &7 A8A7H}

alast] gistel 2 ARt Ao A1d Azl

‘ SaHAAr&DUT EH| ‘

emmmmm—mm= [ e ——— ~
4 N
,-;b{ DUTSE BE ‘ \‘
1 i
1 v H
1 1
s || seemssza ||
x| |;|| =2 1 ¢ :
1% sAR *’S : 1
=
| soemesaw |
I
i ! i
: All ch.[ Low/Middle/High] 1
, 02 sARSHE H
1 1
1 1
1 1
1 1
\ ]
\ /
N
led
284 Head 3R 04 1
Scaled SAR Body SAR < 0.8 W/kg 1
SHH| £ oAt Limb SAR < 1.0 W/kg 1
i sarAlE :
1
1
1
1
1
1
1
1
1
/
/
4 \\
3EH: [ 1
X|Cf 1% sAR 1 :
=70IA ! H
i saR5H 1 1
H 1
: ‘ i sAREY ‘ i
H 1
1 ¥ i
1
1 —-[ SARET 2tE ] :
1
\ 1
\ ]
N /
e e e s -7

[J8 5-2] It Mt sEC

&3 Hke.

i A At EHE AAAoR W
SARQ] TAIE 7]719] 4%, Head SAR 0.4 W/kg
]gk Body SAR 0.8 W/kg tlRte] 79 SAR 2j5H4

A4 B SR ABLL AT



B3 sar =3 A7 5 Test Band 1 s 1 4
out o a7 v | 56
Test timequin) se0 | 2800 | so0 2800
Total (Hour) 1160 145
Hit sAR FH +
Fast SAR
Head SAR <0.4 Test Band 1 s 1 4
wrkg Head Test case 12 60 12 48
R30 Body Case 18 50 8 72
body SAR <0.8 fast Test time(min) | 60 300 s0 240
/o Full SAR case 6 30 6 24
Full Test time(mim) | 240 | 1200 | 300 1200
FasteFull time 300 | 1500 | 390 1240 | caa%)
Total_(Houn 505
i SAR + Fast
SAR Test
Test Band 1 5 1 4
Viead Test case i3 5 iz as
Head SAR >0.4 Body Case 18 %0 18 72
W/kg Fast Test time(min) 60 300 %0 240
Full SAR case s 75 s 60
Ces Full Test time(min) | 600 | 3000 | 750 3000
3300

Fast+Full time 660 840 3240 | (+16%)
o D 6.8

14 SARSH Mgy Lot 49 AIZE OfJA|

14 SAR SHAILE AR S 71 At

SAR &7 AIZE tiE] T S AIZH] HaoA=
oF 80%2] AT ©5Z oF  Slth= AHlo] Qlo],
o= AR EARI A AR = 7H /\@i‘@f
QI HEL| Fgol &
S = Qlot SRAEE 214 SAR SHAIAHC] 20
ES/0E o] E7Fsdlol 34 99 AlRte =
4 9L Hlous LEX, Tabletd} 22 H|w A
39 ths e S AdstA] gkon, A4
ElEatl b 2] /\VLEJ TF4o= I8 Liquid %
Probe 591 tfet 484 A5 (System Validation)©]
dethe 9T gAR7]719] F=el dig 54
HAet HeE B389 SAR &4 28+ A
B71e] AEsk7o] W2 Ak ARde] e w2
Eoto] ZRlIskith ol= 14 SAR &7 AlAHIO|
7+ SAR &4 AlAEE HiAsh | ofgle 7H &
olf & shtd Aotk

JgA9E I4& SAR &3 AHle B9
10099719] IHH Array Z2H 24 L& 129
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FEe hewt ek
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oM
OlM
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ook Fore 540
Bud | tea | Rsn | el | B | BB | SR Imn ‘ fon | S | A | S | o San 2o
UEB | 30 | Rgh | 150 | OV | 8| 0BT | LT Aol 3619‘ L A I
UEBS | 4| e | 05 | Sz | 00 | OB | UESAdRew :m\ S 1
UERT | fo | e | 2075 | 15| 70 | O35 | LT AktoRea :m\ 7 NG
UERT |t {Botom | 200 [ 15V | 974 | 0682 | LI Anktbom EWI‘ 046 0% O 0% 0% Moo 0
ZHAAM F7H Zat
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14 SARSFS S8t 2 MM 7t GiAl

9 AISES A+ SAR &4 vz 3 siohd
93]*4m™9] 363] 4L 18ATH= _J_QLQX]UJ &

SARZ7Y AHIZ 27 SR oF 24} Qlef] AlapA|
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2. AlZH TR &3 N L0aE AS
[TASZ12|ZF]

2ntEEe] Yo AgHT ol TAS ZuES
AZE 7182 4% glo] 34 SAR Aele] wE

S0 TAS daElEC® Alofd &3 219 SAR

AlZH T AN2E Tt OJA|

3. Z|izt ==2 SISt 2A32|Y(Screening)
Al 2

s}
T
11h]
Pl
™

14 SAR screening 7|HE &85t
EM0AI(2022F A7 Z1p)

2022 1% SARSY &4 IHAoA 5 TFY
thofet 24l AnfEE7]7]0] gidt 500098]9] 4
SAR®} A4t SAR BT Al¥S E5}9] screening
A HS 5 oIt 2 Al HE9] Ao SARS

J

=~
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A
r

¢
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o
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H
™

Aohe 23

AL, 3] AR 71719] 0] e HAR= QIRRE
T4 SAR 2% A7 0.8 W/kg olollAl 1Hch
W2 SAR ZolM Ho HluE we HxE
gA o= Hrh Hlon o]23h 14 SAR &7
%S screening Aol 285k 3 AlY
71719] B4l BE Fof| eF SAR B7} HE A5HA

o o

A2H0%, @A A7l SAR 24 A2
T SAR 27 A0 A k40t HgOR
350} HE 249] Hfo] 744 o] Y A
285} sl 9lo] 314 AR 2N 7y
2 4o] BUAow 2 AUE vehixs ok
AXY Bk IZA, 3 AY 71719 $4o
we} WS SAR 27 Avlo] A gErtel 44 SAR
AT ARY) 3t 50%2] &8st e 4 Sk

45 SAR ZAATO] Heh 4Rl 3 242
Aol 2lo] Wi Aglo] Ho] A7Ehz AR
amo] 583}, A7 SAR Ao 47 Sl
ofFle TRt AR AF 9% BAdT
ABASE AZAY e A%, B Be
#571340] SARMSFAAL 59 chaft Folold 1
A0S 28 ekl B} He Bopld mgHoR

289 5 Y2 Aol

=

NI\
10 ox o
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Jut
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1] AAHESg 24718 YA TATA A
2017-8%.

) FYATAFATA] A2018-183.

AAIAR S TS REARTA

&



A2019-4%, 2019. 1. 16., LHFH4.

[4] Foll LHolo] Aok Feie 54 Arle] Axt
o & 574 44 KS C 3370-1.

(5] QA FHste] AREShe o8 FAAdH]9
AAEE 24 AR}, KS C3370-2.

(o] AR S5 574 71% H8ARver.7).

[7] IEC/IEEE International Standard -

Measurement procedure for the assessment

—_—

of specific absorption rate of human
exposure to radio frequency fields from
hand-held and body-mounted wireless
communication devices — Part 1528:
Human models, instrumentation, and
procedures (Frequency range of 4 MHz to
10 GHz),” in IEC/IEEE 62209-1528:2020.
[8] IEC 62209-3:2019 Measurement procedure
for the assessment of specific absorption
rate of human exposure to radio frequency
fields from hand-held and body-mounted
wireless communication devices - Part 3:
Vector measurement-based  systems
(Frequency range of 600 MHz to 6 GHz).
[9] SPEAG, cDASY6/8 Application System
Handbook.
[10] SPEAG, cSAR3D3D SAR Measurement
Systems System Handbook V2.6 Beta.
[11] IEC MT1 62209-2_324_ISED_Fast SAR
Study_Analysis Report_Feb.2017.
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raldo]y 7Iut ARt ol 71s 7y T
A= (1) 34 715 71A= AR Q1A
&5 & daElE i, () AS ARt BlElolE
41 E9E EE Utk
o] A5 TS HuHH,
lj\ﬂ“l""]'xﬂ‘]:‘ 5G 71A= ARl ofgt ARfwt
A &S ‘Al (Artificial Intelligence) &
‘jﬁ(‘ﬂ“a” DA =F A= AA
ZIA=oIA S A Fglo] Ml A
ska” 2% dS7e lolH Y A= FHAIA
71 Hlo[8E th=iwl AuA0] HA o & AlgstAL
TCompliance Test 2] 3t $72 0l sto] &
Sk Zo)aL, 2MFETAI= Al 852 I3t AA
71500 Fgok= A5 HolHE B84 0= gHp|
9o A Y SA7IRE AA)E st
AA|sto] olF B HARE 5G 7IA= ARE
S 1 4 AA"EE Sk Aot
ojgel ATEHE HIFCE FQ ATUES
AWEY o33t o] £ 4 qlth

1 1KEDE: OkZXls 7|8t 7|K|2
4 HIH OIF| -5 0jE YTZ et

5G 5 79 Ale 5 (MR, i St
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B 3 (0, B3 5 52 2w
Ve AbEEAe) ¥ (dEd) =es
28511, GISD (RHAEA|AH]) JHE 0] 23]
B (=, Al ARE, IEER) Aol 71eE
At w2 B AA L A A AR e

1) GIS (Geographic Information System, X|&]3ZXH
A2 A FEY A7 FHEE YAEdfele] 1
tole g #4715t &8 & e Al2H

Ul"ﬂi o554l (5G, 6G)9] A} L& &S
ks OJ#XI% 1=SRE 3 A LA
FH3lE ol 241RIA] AL 7|9k AARE
A 4 Hlole E£57/718= F¥ol= AARE 13t
tlolg Ag}7] /g 3. 01:531 Heo]g
4 A& QBA5S EE3 AHIAE o] flof
Tk (Fofsh EH%A 5 01 , ¥ & ot
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H2% DM A5 FRT S0
/o BAEEUE N

5G 7129 AR} QA 2 S (A, A9,
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7H 7152 ol 8 4 EE IR ==Y Q1
Efg|o] o]t
3) "B o 1H(RRA) 4 =7 dloJe: RRA 58K
A2F ElolE(675E =), AAAY] £ tlolE, A
LE AU 3349, 43R E+AIZEE) ARt
o @ AZ dlolH



49, o153 (4% =2) 1At 3 S47) R
AR) Ag-82) L olelst ABER A
Holel 4 AXEE FE

£, s v BAGGC, 60)2 o183k

A B AT B D) A
Awst U IR G AE 5 A @72
I, -4 5 WM e

FohL, FABE 02 9% e B A7
29 714 9% 5 A 0 AHeE
HSF 4 S 7S ohAg,
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AARte] wlolel A4l Y
wjclole] BEH QS 4 G HARE Hol]
RN AE-AE], 1R A
Ak Q1A 5% AL AT SR % 51 9
20l 2.8 Woke E&slo] A4 Agl] 483k

n
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5
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g HBE MM AT 53 S L
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Duplex) -& 198 &= Q= dlofH 99 &2 508
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7153t 24 golHE dHsla, A A4S E9
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B T e wd Sk
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o
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N
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w
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7|A2 FRA & £ Qe JEEE O 23
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ERlo] "adt ARE= @ 71X At A
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olo]l Tfa, &A1 BI3l GIS BEZ 0]8510] Fading
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o A7|aHe] whet glojEof ARsta, (2) o

tlolEe] TAE B3l ol HolE=E E AN ATt

= 710l MApte] 9., Aol uje- 8%

glolg "EEE 7IAIL o] MS SQL servers
ol-gzlct.

MS SQL server

[J2! 6-4] MS SQL server®t CIE MH s H|1

olgiet Hloly F52 B9l A1F H 241F 3-&
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YEYA 9% DBE 7=t

793, e AR Hlole £ 2 o HlolH
A 5 71& AP P& AideRs IPg thaalt ek

tﬂolEi A A5 l =

A 14

Hfﬂ‘/} oVIAE
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5) AA27]: (Preprocessor T+ Precompilerg;il &
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[EC 62232 (Determination of RF field strength
and SAR in the vicinity of radiocommunication
base stations for the purpose of evaluation
human exposure)oll= 5G 7|2l FHO] QA
L2 B7ME A8 REF A7 A 2 SAR B7t
HHoE ARKon, 2 e FE(Annex)d
Case Study,Z ¥HI= L},

A IEC 622329] %% Ed.3 AMD3.1 ZA=

HeE BIHI0[E 7|2 SR H57|E HY

7171 $18t CDV #A41E AEsk= gA0 9

ITU-T/SG5 (EMF, environment, climate
action, sustainable digitalization, and circular
economy)°l= 5G 7]X]=o] tigt 22 H7}
o2 202349 5¢€9] 7]atstod New Working
Item© =2 =], 2023 New Recommenda-
tiono T3k A FAE ARlete], EAME
FSG5-TD1043-R2,°1 Question 3/5%] Draft
oY HiA = JH=A.

INTERNATIONAL TELECOMMUNICATION UNION.

TELECOMMUNICATION
STANDARDIZATION SECTOR

<« STUDY PERIOD 2022-2024

SG5-TD1043-R2.
STUDY GROUP 5
Original: English

Question(s):e  3/5 Geneva, 13-22 November 2023

TD
Source: Rapporteur Q3/5
Title: Draft Report of Question 3/5 (Geneva, 13-22 November 2023)
Contact: Fryderyk Lewicki Tel:  +48 713210924
Orange Polska Fax: +48 713210952
Poland E-mail: frydervk lewicki@orange.com
Abstract:. This TD contains the draft Report of Question 3/5 meeting held in Geneva from

13 to 22 November 2023

2 Results

2.1  Question 3/5 summary

The Rapporteur of Q3/5 (Mr Fryderyk Lewicki) opened the meeting and presented the draft agenda
contained in TD1023-R3, which was approved without modifications.

The meeting received and reviewed 14 Contributions relevant to Q3/5.
The main discussions were:+

- Ttwas decided not to open new work items. «
- 2 draft revised Recommendations were submitted for consent, namely-
o Draft Recommendation ITU-T K.83: “Monitoring of electromagetic field levels™
TD1208R2-
o Draft Recommendation ITU-T K.91: “Guidance for assessment, evaluation and
monitoring of human exposure to radio frequency electromagnetic fields™, TD1180~
- No draft Suppl was submitted for

- One Liaison statement was reviewed, and one answer was provided.
- Progress was made to the following work items:+
o New Recommendation ITU-T K.AI&EMF: “The EMF evaluation method using
artificial intelligence in vicinity of 5G NR base station”, C345 and C346

(O 6-14] ITU-T/SGb Draft & H1M
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(1] IEC62232 ED3-CD

[2] ITU-T SG5-TD1043-R2

[3] J. Thrane, D. Zibarand H. L. Christiansen,
“Model-Aided Deep Learning Method for
Path  Loss Mobile
Communication Systems at 2.6 GHz,” in
IEEE Access, vol. 8, pp. 7925-7936, 2020

[4] Share Technote - 4G/LTE — Fading
(https://www.sharetechnote.com/html/H
andbook LTE_Fading html
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o]- 83t FHHALZ ul- HHD} E|glom HijEz & cm ~ F m 29 TAY AL 282
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=
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AGAE 71e2 AL Hgohs Ao w2t QEEL ol F71E B3 34 ATE FHsk= Ao
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SR A (magnetic resonant WPT), RF ®H4
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[1] TTA technical report, Radio frequency beam
wireless power transfer/transmission(WPT)
for mobile devices, November, 2019

[2] http://energous.com

[3] http://www.ossia.com

[4] https://warpsolution.com

[5] Procedures for the assessment of human
exposure to electromagnetic fields from
radiative wireless power transfer systems
- measurement and numerical simulation
methods (Frequency range of 30 MHz to
300 GHz), IEC TR 63377 ED1, 2021

[6] ITU-R, Impact studies and human hazard
issues for wireless power transmission via
radio frequency beam, Report ITU-R
SM.2505-0, 2022

[7] ICNIRP, ©
exposure to electromagnetic fields (100kHz
to 300GHz)", Health Phys, 118(5), 483-524,
Mar. 2020
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“ APD evaluation: Reflection mechanism (TR section 6)

Human Tissue-equivalent Reflectivity-based
PD ¢ body PD ¢ phantom PD + phantom
R = Raxm Zskin R = Royin &p = Eskin Ry = Rypin

& {nizkx(w,s,,]
& < ki

1
1
1
i
1
i
! transmit
! transmit
1

(-

incident

reflected reflected transmitted reflected
incident incident :

]
]
]
]
i ! reflected | transmitted
i "
APD evaluation ] f
surface : ]
] E 1
] Moise level Noise level ¢
| prwr
z z e
skin Phantom : Phantom Phantom
Wi Winax
surface surface surface, 51 surface, 52
Human body modelled as semi-infinite Tissue equivalent phantom reproduces Reflectivity-based phantom
lossy dielectric medium complex dielectric permittivity of reproduces reflection coefficient
biological tissues from the skin surface

[Reflectivity based phantom 7|2t APD FQ &H Lig]
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The Process of the E-field Probe Calibration using the p-EO Probe E-field Probe Calibration at 18 GHz

(@1 (@2 (a) Calibrate the -EO probe at the waveguide = WR42 Waveguide input power - 10mW__________,
. aperture - Reference E-field(Analytical solution)} 7241 [Vim] 1
' . by HFSS)

(a) Calibrate the y-EO probe at the waveguide b 2 . 3837 5B
aperture s : evmpsm oo ATPL R

4 T1e ‘ w0 ‘ ° ,
-E0 p apperture JEPYS =
' @ | Ao /
+ WR42 Waveguide input power N0 mW
; (b) Calibrate surface separated 10mm fom the  [IERYMY Yl 4 67100 K0
(b) Calibrate surface separated 10 mm from the waveguide aperture by the calibrated p-EO probe  [CRRERSVIEN TR £ y NEO probe
—

waveguide aperture by the calibrated y-EO probe

(¢) E-field measurement on surface (b) by an E-field

160 Vim (10 mim)

$ '8

(b)l SN—

I T SYSEREN | |42 Waveguide input power - 10 mW
probe for calibration it * Reference E-field from (D)l 1B0IV/LL ...

* Measured amp. by a E-field probe i-13.88.dBm!

E-field [Vim] = E_fieldwunclV/m] « 10

probe for calibration it

€ fiold [Vim) =  fieldtenc
@b ERETEC INE. KRISS

z
Bl G reerre me. kriss

[E-field Probe Calibration Method Using the i-EO Probe above 6 GHz]
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il A& F7ska 1o, MFEA RF research
agenda "Fd % EMF Dialogue handbook
AHlolEE Aot Urkal Awotsict. EMF

rol
o

i

Dialogue handbook 20021 7o
SRR HIFEsto] 147]=9] Qloj= HM(219)
Elo] 9lom, 23y 5Yo] AERALE AAIIL,
A4 W&} tRRclo] YHo|E Foltt.

Tdol= BolstA et Z=olA A&t
HuAEo] Hisf 5718 <E A Top 10=
ST, oFf I 2o gkl HA A&
=7} 5 391= EASilt ofd 7|0 E <87t
Aoig=Al disiA FAHeRE  AgsiAle
USIATE, $-2]9] o] molE Afslol=
FERt o[HIE.

239 TAC 39| of2] Ug FolA 2 SFHIA
o= WHO systematic review 13§ AR}, IARC
Monograph®| RF EMF evaluation @EI°|E &3},
Al A+ 5, EUS EMFSE 7ol oigt a+
IZAE £07 7419| AR osiF &0l
ool A E IR} gk}



Annual reports

¢ H2E WHO Systematic Review TI3 Af2f

WHOOIA= o, 4], QA 715, oI, H5F&
T THY S ARIAE A, 44 53] o7 94
AE oV 27 9F % HrHES At 807
olx}o] ARIIER 10709] systematic review B
Td510] Z44] 10711 Z=EZo tisled Environment
International®l AAstTt.

12|31 EHC Monograph 7HE-g A8l at
202149 10~12¥ A27ts 2561 & 66789 FE
% AMRO(3), EURO(10), AFRP(1), WPRO(), &
207827 1478, o9 6= A'gste] WHO Task
Group on Radio frequency Fields and Health
Risks® T43I9IE). o] AhE AEHELS

H11% HM28xt WHO IAC(HAMAZ2LIEE]) 39|

. United Kingdom

. Japan

. Korea, Republic of
. New Zealand
Greece

Israel

. Malaysia

. Finland

. Italy

O ONDO R WN =

A} S8/ gt A& =& 9 220 TFE=
84 50| dfsh =efskar, 77 daat 9 ojof gt
15, scoping report?} systematic review=
HE9] At Aol 2%, SAE] Uikt 2% ¢
7Aoo T 17 ol disf AvrEll BrkE

el Sk

g 1% IARC Monograph] RF ENF evalaton 2H0IE

IARC®] monograph program approach=
SHAE 24 2ol H=t] 19A= T JEE
Aool=z AoH, 28A= A4ES At

O

B55 WAL, 3L 2219 750 B2

~

WHO Scoping review

o ki .
L

EHC Monograph

Research Agenda

Systematic reviews
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kst 49 Aol A9 EAES Ay,
opRet gARl SHARME SAEE F
AR A o= 7k Aotk ol EAE A4
7} FopdE thg TR} o] SA S Bl
FFHoE Wk IFS 5ok Aol

S, RF-EMFE= 119 AROlA| ol dish
Agrd SAE 7= JF 2BO=E Hri=E9lon,
ARITFS 2020~2024 717k AjB7E 94
<92 RF-EMFE das¥th o= Jrofdst
AR e I ES I3 49 bioassayet
e w7t thet A= S, Million
Women study, Mobi-kids, COSMOS 52| & &
AT 5= FEoP] Aokl 23d~'244
[ARC monograph©l 2l AH7} agentZA
H1E ok o714 A5 UKE] Million Women
study= 1938~195094 o}4do] ot FTE
ATEA, N=3,268%9 TAE o=
ATAT, DI FefAst ARgo] Hok TS
S7PIA gt A 23E dHEsI9eH, 4
Nordic countries(dlPte, A=, 290,
AGIAE 1979~2016A%, 40~6oA| 4

18,2329 gAJOZ glioma W] Hist RAE
AAISIET, Froiste] Fako] TatER] Qlslet
E3F COSMOS study= RF-EMF =23 A%
o] A Fgob] gk FeHsh ARgAL
izt 7P & FSES] AFEA, A9, dnt,
TUHE, G, vlgsts, Zgavt Fofsar glom,
IARC 3 slof] ¥HE: A (IF2), 753} ofgo
izt B4(F, UEHD), & 9348 24 59l
RSP ok ESE, LUt 13 RE ot
ofglo] A FiHst ARG HUTe] AT
T8 93t Mobi-Kids A+ A}, Fohdsh Akga}
ofglo] Had X WA} AdS A2 4 fltke
Z2EZ HHSIYY. EoE v Ay A%
IZJW(National Toxicology Program)2]
i AFoAs FHiEo] ARElE AR
EH SR FolA A9 o AzF] f13e]
Z7H B0k ohfeh 1ol 54 %90 5] et
A= S71RE & U WA=IUARE, B A
Aol 9ol Z7la ekt ATEnE
g7t A HEZ Aol

Overall evaluations

* Group 1 Carcinogenic to humans (121)

* Group 2A Probably carcinogenic to humans (88)

* Group 2B Possibly carcinogenic to humans (313)

* Group 3 Not classifiable as to its carcinogenicity to humans (493)

A Cancer in Human

= Sufficient evidence
= Limited evidence
* Inadequate evidence

* Evidence suggesting lack

of carcinogenicity

fa Cancer in
experimental animals

+ Sufficient evidence
+ Limited evidence
* Inadequate evidence

* Ewidence suggesting lack
of carcinogenicity

' f3 Mechanistic and
Other relevant data
* Strong evidence
- Mechanistic class

- Key characteristics
- Mechanism not relevant

* Limited evidence

* Inadequate evidence
(N -

Source: Isabelle Delbour, 257 WHD LAC Mesting
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2

2 W7k EMF 7t 5 AUt
TR 2

5T JARCY] Isabelle Deltour®}
S5 9 A ZAFL Jtaly9] Maria Rosaria Scarfi’}
Hisigl. g8t foks wEHE AFEA
Aol mE HoF T AT EAT R
27NSISEE, 2 9] il 1995~2020 Ale]
HE AYolA At glioma ¥4} 6,6778
dos EAet Ay}, Foidst AMGo R Qlsf
glioma W¥E0| S7RIFH= A 3= ltkal Hs]al
9tk Nordic countriesOlA]  1979~20164
40~GOAIR1 18,232 HA} glioma TR tigt Azl
TRE glioma WA FS wARF 29 FH%Is}
AREOl F71eF YRSk glioma WAE WHIl=
AT,

eI AEAES 23R ATA d= 20229
195 12970 1Y A-Hin vivo, in vitro,
J2]3 human study)oll ™8l EMF-portal
(www.emf-portal.org)oll Y= ARE A2 F
85719 +=EZ HES 2IE Afoiqinh. ExE
=2E 2} Blashy, BRI thet =22
HI &L 15.6%014 9%=2 H4AstAL, 50~60 Hz
71780 tigh =29 Bl 17.2%14 25%=

L
\__

Papers (%)

70,0 4

H11% HM28x WHO IAC(EMXERE]) 39|

F7son, S0Ruo] thet £ Hge
479%914 1% 27 ZAsigont, Tz
A9 o] 62.5%% 714 e Bo| WaE
ok, W AVIEL Gl EAL =Fo) 24
BRI, olzig BAR o 35%7 U7 JFL
wokshen] Mgsk) ke AR weEigier,
£ Ay AR 59 AV} AnE A2 4 g7
jo 29 qclog Ase

QI Hop £ Ro] ofo] T} He
A7 Bgo] dhet Bk AR

2 Feasiel ek Qo] oiet NTP ¢l
e BS99 25 AIed 52 A
A7l sl 0] ATANE FHOR B 5
TEATAAAR ot SISt LS
stk 9t dEe FAFEAT mREDS
wleistol 289 & U W 262 A7 A
AWAPS BB, o FEAT) g 2
ol 37} 2+ dold 9 s Ash
A AR olch Q4 ekt ule} o] 7t
AT Aike FHo AASHAF) AF, ol
LRI EARE L L DEE
Esgon, Awo ASE AR AL
Itk AL IS A7} oF] Ao
A7) Holol WAL A3ut Btk
o TS A AAHOR Be Blo] HEEol

A
T

0

[¢)

=0
o=

o
j3

65 %

60,0 4

50,0 4

40,0 1

300 4
20,0 1
10,0 4

oo -

N I

5MFs

25%
1%
ELF IF RF

Frl'q uenoes
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9o, Microwave NewsDoJAZ o|¥ 3o
ik &7 H=rh Qllch

U= ELFS} [F A9 FHIOIE dS
Hsigl=t], 9ste] B 179l 25874
%1% 521 ELFO] thgt Ao WdH 5 & 397 A+
T2 EO] tigt 479t Aof wEHo] ARl Tt
A7 FAYIE (20229 119) 7AF HEe
Agsigitt. of714 5| Ao Wt 27
tigh A2 Wigo] giglom, A7 &35 HY
A AFRE WS WIR]S 4= QIHal SIQit). SHE,
Y=slo|H(AD) ¥ FetATE 3¥sll=t] AD
A} 27139] A9E e Alole] el S
Hol= ZyE Aot X3 ¥ A= ADQ
S 91 8Rlo17] wizel ADS} Y 7Rs/<
AA1HE AT & Aok A2 & 5 ATk
T2 Edo] tigh A=A B8 A1) 9
A7)0 digt A= & LA = Holx,
Al AT @ALolA 50 Hz A7 1] dasto]
s 22 B3} Qleh ERL IF XAputo] ohgh
systematic review 5] A2 H|50| FASA T}
HoF Baph WEAEA] Attt Asteit

g H5H EUY EMFS} 21Z0] oSt 17 Z2HE

Horizon Europe®l4] Environment & Health
o] 9 3 billion EUROE Foto] Z2AES
Ak 9107, ofF CLUE-HE 47le] masje

1) https://microwavenews.com/short-takes-archi
ve/icnirp-still-runs-rf-who

2) Kirschvink et. al, 1997 J. Exp Biol 200:
1363-1368

3) Greggers et. al. 2013 Proc Biol Sci 280:
20130528

(ETAIN, GOLIiAT, SEAWave, NextGEM)E 5719]
Working group(WG 1: 7J23} AR gt 52
34, WG 2: tlojg & 9 w3k WG 3: ofsiis
2 BE WG 4 AP A WG 50 15 H7hoz
o] =2 et & 187 707K 7]l 29
million EURO 9Ako & FZ %11 Q1o Z}7}9]
ZZAELE o33t 2.

(D GOLIAT (5G exposure, causal effects, and
risk perception through citizen engage-
ment)

GOLIAT2 5G| gt RF-EMF =& 54 ¥
HUEY, ARl ois B3 AEA AT
ofgla~goll thet ol S, 417478414, FEeH4]
FF FAA QA it Mz 5F 4
A 2 AT BHE 519, WG 1071=
TgEe] AL, 2170 71BHETRI, ThEThold, Yol
Z7to]tdlo] associate partner)®] ZFoiskal
om, AEl= 59l 7 million EURO®|H.

=

@ BTAIN (Exposure to electromagnetic

fields and planetary health)

ETAINZ 778= 127 7]3%e] Foisiar Qi
A7HH]= 5W0] 6.6 million EURO A, App&
Agalol B ARl 54, 1, & 7Y
5ol gt A A, 259 s, 19 A
24730] gt A% 59 A4E skl Utk

® SEAWave (Scientific-based exposure

and risk assessment of radiofrequency

and mm-wave systems from children to
elderly)

SEAWavet WG 11702 F/3=l0] 9, 1574

718o] Folstal Ql=tl ETRIE associate



partner=4] Fofalal gloH, 717k 30|,
A= 7.3 million EURO®[H,. 8 A48
5G vs 2G~4G o584l HEYAZEH =ETF
7} 5G MaMIMO 77X 2R eE HYE T,
AREAE dEe] &R oyl QA HEY
Macro/Micro dosimetry, 5G FR2ZHFE2] 1|+
o 9 oE Ay, I3 ARIEY] AAE =E
et % 8ok Aotk

@ NextGEM (Next generation integrated
sensing and analytical system for
monitoring and assessing radiofrequency

EMF and Health)

NextGEM= 207 #ol 71, A771%t
A+HH] 7.6 million EURO®C|H, RF &A9]
2 el EMEe} 773l gt A 9 Apedat
EMF =23} 7haet 247 @3l gt A,
§ 41491 Knowledge Hub, 18|11 ZTZAE H43F
Sioje} ) Felariol et B 30w o

713t 47 2R ER /J% EMF and Health
Cluster (CLUE-H)= % 70 o7} EU <571 4
o=, 4E, o] Fojsial glow, FAARl
kick-off meetingS '22d 99 22¢ 1A
g RY7RelA FRiH.

N
[}

]
o

[
-

)

i
L

] KO 229 AT O[HAE(RC, Risk Communication) &%

dEo] RC &&o| A Japan EMF
Information Center®] QFX BFAZ} dHEs|ict
FoIE dEol= HYol= 174 RCY BRH
Zofof thgt et ofu| Age] AHo] WS

QUL 51, 71 o 2A], prevention (HeFd FA7}

H11% HM28xt WHO IAC(HAMAZ2LIEE]) 39|

g% 9P precaution @+ ZA7}
SAEA] 2 FP2 Aquiifo=m ARt Alo)7t
USolE Efolal PEojz2 HE dyFo=g
HAZET}. CONVID-199f] tigt of% (prevention)
AZE, EMFo]| gt A%} (precaution) FAo=2
AREETL QlojA EMFZE FE2uUel o] QlAof
SPUS] fsfiet A= Qe A7} lrt E SRS

=4 TARCY ¥t 57 2ol probable
carcinogenic® possible carcinogenicE
HHAgo] SlojA URRIoIA FAsH FHEsHA] gkt
= O 7MeA 0E H9oks HA 2= EECE
0]Z Zo|& o] WQ 7 3lr}. o3t AHIEL
fEUEe AL RARBIHEL & 4 QloiA
(precaution®] 9= ‘o 3} ‘ARHEo] Loi7}
T8x5]o] ARE) RCY #Rd HY goj9] AAo]
- F85H= A GHoE Hoj= ARt
Az}, & OE o= hazard®} riskQld, olE9]
Aol feuEte] 734 919 gojoke g o
A RSt ARSI Qe &, hazard= H3l=,
riske 1RO = sl Q. o]ek 2ol -goi9]
ARgol| met dRiRlso] ZAtle] tigh Q1419] E
o7 Z2E o 5= AL Q1o RC &5
St A7 8ol AAol AlFsor & Aol
o2 dEoM= ZAF A% te 152
TFAgste] st itk o] IF9] AT A=
e ek =52 #E2A BAsie] H|to],
AR}, 17|11 ARIECA AlEsl= Aol

H71o] R= 5Gof| thet 2=l A4 Al
WSS Flof ERHES 50lo] 2FskaL glom,
T A7, Zsr|ere] 2of ik JHE Al
FAQE webs B3l AlZskaL Slch E3F 1dgA
Ao gt EMF k&g AXE (SW)ste
AutolEofA 48 F1, T3 AH Wit IS
ol AR 913t FAE B E Wisto] vkl
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Recent Review

Rapid Response Group (RRG)'s review on "An assessment of illness in U.S.
government employees and their families at overseas embassies”

hitps://www.jeic-emf.jp/english/topics/4962.html

At

A9AE W79 RIZRE 5Go| gt
websiteE 75510] EMF =2 3 RS Algslal
AUt 22 2J3)e] ARES TAR slo] AA A=
23T RE 7t g0 tigt EMF 9% A=A
o ZRAES SxI611 Qltt. ofF o7 ZRAE=
AF717o] 3~4dolH, AHl= 2F 4 million
GO FQ At ofo[gl thZat Zk @ A
Ao 3k RF-EMF 3 o A4 IS E A+
@ 49 A} 5+ Q1A 7150l iRt FefHet 713 =
4 FA=o] oigh 9 I AT ISE A
® 5G% 7% AA=4) @ Cavl.2 calcium
canals®] ¥ g ® Fo] izt 569 =3
FF (mm Wave) ® 5l ozt EMF @3o|tt.

=42 ‘9 RCE dfoF siH7el 9 M=%
TIPS Alsfol sh? o] AEEZ B2 UHE
Sioitt. WAl 'EMF 921 9} #esis= 2170 EU
i =710] B 7| E 22 0=RE 287 SHe
vklok=d| High frequency wireless technology,
Static and low frequency EMF, Intermediate
frequency®] &£22 Yelyth ‘9 RCE dloF
sk=7k ol Higt SHoR fAd gkt oY=z
59| Gigatrend, EMFQ] =714 92 37}, EMF
A Aol gt AH-=7E 7 Fol, B
pe}/A5 AgE 9527, misinformation 59
olFE S} SE=7F=2] EMF olsfas A
5] AEYl, Face-to-Face, Social Media, Mass
Media®] =0 & U o Huto] gapr} wj-

ek B2 ARSI

(S14MQ1 RC i)
@ 7HRloiA HEE Mgt mf M2IE = @ Social Media
= O &2 182 BA3t @ Person-to—person2 0|0
I} Mojz M HS

B, 9 A2 FIAQE Alwslof shp o]
S RC A7 7] Apolofis ATt gape]
EAf517] o] RC 853 Q7 Ajolo] T Zulo]

Bashcha sk

(RCOI ozt Mz2 Alk)

® Magic bullets®| 2IZS EFet @ 227t Hols ¥&2
TSelil LHokA| 02t @ FES01 2%0| Ofd A0
RS =015 Alotet @ SwitchS Olsfioll Attt

WHO RC AE7IQ1 Gupto-Smith7} @4 4%
T Al S50 Uast dRtof dig] 3]
FAAES P e ARRE 7HEE 9A,
HE7IEA o 925 AFoR=A], J40] FAS
OJush=2] 121l o]GA ojolr|sfiof o] thsf
L& & glo] gltk= A& JAAA7|L, what,
howel $8& 54| whyolis S35t 127} githe
A& XAttt F71 159 5ol Hoks A
a2 S| =1, ARAD?, olsAEl]
AR FgFo] FOE v FESIE Yok=Al,
250 izt 5 i, 2|2 ol tigt ofsirt
SO S xoloitt oS- VARl g 1A
tipZ AAISIA=E], Z1A0] S.U.C.C.E.S(Simple,



H11% HM28x WHO IAC(EMXERE]) 39|

Ideally based

e — on research
/ Y & experience
-t A -

Communication Ideal Theory-

Communication

Research Practice-Integration Activities

ideally inspired . g Reality: Huge gap
by practical e between risk
experiences & S communication

needs

research and
proctice!

EX: H28xt WHO IAC meeting, BfS Christian Raupach

Unexpected, Concrete, Credible, Emotional,
Story) HIANAIE FHEEHE Aot 01714 Simple

5ol 715718 Woke ' 7K &2 H5ol
51715 Yol 3 7HAIE 9Jvlsl™, Unexpected®
9] T7] @7 ¥, =S U AHRE
vEhd, sielZ 7)) o], Concretew HIAAIE
ot 4= U=, HE= ARo] FYUSHA uiE
Ho} 50| =5 JHe= Aol o) 7idE et ]
Uoix AHE ALsAL T2 HHGHA
HIRE ARESHE A= thge] #18t dllE &5
o ok F71ER 170 A" 90 eIt dheer
Th&2 Credible®A], 1 o o Hrt 23 AP
WHOE Z8= 3= 7o) A4t ofjet AZight.
¥ RCE Emotional & #4344 Fo] B Qsltt.
o FEohH, ARES et A} PESH AL
WA= & oL, ofEA Atk AP 25 A
Y=t FS A7IMFTE AL StoryEA] A9
B AREStaL, AEEHSLL, SAE ARESTo]
2= 1H0E f2es 744 18E ARESHo]
oA TE & A HokiTh

=
=

i Jrlv
o rjo

_:

{ e
Coe

Lot

& &6 ¢

[ ]

&' e

RCE AB7, Fageky, 1in Fuzel
Ysk2A, ofsiiARISe] Jue] ztd) AYL
i 4= QUES Sfof SRR Sil QIS WElel
R I
A4S hazard x exposure x susceptibilitys
SoiA et dut thE2 hazard + [fear,
anger, outrage] 7784Q1 F&o| HoljRl= A=
HoIthl 51z, of7|of| gt Ak ] WaAe
AETE Y

g H7E A5

=4 WHO TAC Meeting 3 Tofl A7 e
slojax] FELF o| Ao Hg] FAR} - M|t
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WHO 755d} S Hof ofu] Q= 3lojeigltt. yorlok & {igko]| Hisl] Zlo] HESsto], o5 ZiAja}
HiH 2ol E7bstl A=Y A QARSI B XYy olsiid EREZ
RISkl ofsk= RC & A2 wWil$- 4 nfASH: ] E=20] Hi= Zlo] Bl Azigtct:
o|9lom, 7} 7|#E2] EMF T2 18y} 2|4 53k
a/go] mete 4= Ql= 7137 H]irh
T3 St JEO] NTP A+27e] etdAdS

HEohe FAI85 AT Avte 3o 27

we S :'17]@1 FESom, gk st
Ase 5L FHIE o]&sto] FU}F AT
IEEZE AN ﬂl}i/ﬂ AA Hz= =71 2¢
SEAY HolEE 58T 4 = 7S AR
Aol ]%‘ H—rﬂ"}a}J ol o=
B EoM=Al AelA EHiH.

Ho g ATrleol Brk il 2l FHA 0
Fg]of o= Hol= RCEA], RCY| 5840 ¥=2
O glow, ARt o] At 718 oA
3ol & AT Aol A TS ol Rt
ol 22 IS idsie] =918 8L E 2ol
HiQto] miiElojof & Zole}. 3HH 2HIE A AN E
A 72 5 e AlEPo] =2 SR EE]
75, ELF M- F851tk= F= F40Isith RC
QoA ZF7HA1= what, howol] 82 FAcHd
gogE= whyo] 28 W3, SU.C.CES &
At AR A 9 ofsias BEE 73

©

0] E1M= 20198 HRQT|2EEENR)Y MeCs HHELT[2IE7IH XS ot £34F 7Y
(2019-0-00102, =& MIFANMY 22y &S 7|gh A5




H[12% BioEM 2023 ZE7|

Ll EiA}
(OFLH8)

BioEMZ A7 133} A ofo] 4ol U=
A AA 4070 o} =7 2 A9 BESHA,
EfeR}, Qi E Fek AiEheo] Fofol= Hlge
27| 8k ot} BioEM2 1978\9]| wlZojlA
A5 Bioelectromagnetics Society (BEMS)2}
1989¢e]  fEold AE"
Bioelectromagnetics Association (EBEA)7}
202140] eh8ste] EHslth. BioEMO] &4
53] 2]9] Bioelectromagneticsi+= A7 &}
HESH AIAH 7H0] BEXRE AT 28l gt
Rl FHS T s=aB/F SeAlolh
BioEM2 At} A9 At EopollA 27t
7V 2 IA AR, A AACIAN 7t & RS
Aoty wjd  oeket AlM, ¥=4, I8
FEHLE B9l F7HEelA 24 Bt F=AE
Agsta ok E3L 4l Ve AF 5
aJfeh, AR 7He] ISR AXE Eolil
FAARl A AHE afcke Tl Aol
BioEM& &3 e AZ HEQYIE
TESHL Aot 455 7|38 4 & itk

COVID - 19 #e o & = A AP Fad
¥, 202240°] HatopellA 7iFE BioEM 2022=
A T A A PAEA EHS ulE Ad
adoll= F ®A4 sk FAKI BioEM 20230],
20239 649 18YHE 237 SAHE tfetu o]
Aegex AEd 199 SAHE dfsty 45t
Aol ZHF= AT 2 FAAS 62 180

European

Ly

Ashmolean Museum of Art and Archaeology©ilA]
A=A, TG Tz 69 20€9] Victorian
Gothic 74552l Keble CollegeollA 7§Z|=|3]ct.

BioEM  2023°lA41=
"Exposome., 'Biofilmsi, "Magnetic Compass
Sensing in Migratory Birdsi ol 3t 7|% 7%}
MHigh - Frequency Dielectric Characterization
of Materials;o] o3t FEZ|o| AFE=<
tE9],
MActivities of IEEE), "WHO Systematic Reviews.,
'TMS,
Transcranial Magnetic Stimulations 5°f T3t
34kl AP=At. Sl A AA 2678
=7t A 227HO| =Fo] AEH], EF ¢
AYESY/ o5 Ao gt 1471 Al - vt
AP F 7o ZAE AlAo] L= U
Ul A5 TAR, S|, ARIA| 5 24780]
ZHHsto] fokel AR UHESIT  BioEM
202394 SRR Oget A+ W8ol
HEEQ 2 A4 Bl ATALE, Hiol2
oA F2 IS FIL Y= FAE FHe=E
PAF Y82 7HEFs] Avfstaiat gt

BioEM 2023€]4te, ol €] Aubalo= 56
T g9 AR A7 Eolus FAIE &
T AUk 20224, SHEANEE] Akt
PAR Pt AAREA A3] 5G EMF 9199350014
'5G AAH}Y] QJIAYYF A, & LrsIoit £

"Neurostimulation,,

"Magnetoelectric  Nanoparticles,

Spinal Cord Injury Treatment,
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AR HA] Ao Iofsh 5G ARt
ARG T =ReZ AES HF Atk FA,
5G A G T =zo] BA Yot 5G ARt QA
POl izt 22 === Hlof] of#kso] ASiH
T2 S 5G ZRpt Hoke] At SR,
5G ZAmte] A FRF el W2 =gl E Ae=E
7|}, 3], 5G EIE AlACIA Hx=E
ARRE o] gl areold, 92 Aot Fo]
gt ool S8 Ao R AYHTh

0¥ 199, BAE] F 9 ', TMSS E-83t
A=l e £ F3f0l @ ® UE
AABIN = da &4 A=RE FAZ T g
g A AVREIQIE 2 Ae Al 7149
A, nfo]AE mo]He} Lt A9 7] A=,
YA o)A A ndgS fIgt vlo|AE tHlo]
9 A7) WA &, TIEY A A=E B
24 Aol -2 FOIh ol LE¥E
HIASARI T A=3 AAE 285 §414
Az PHo R AP PdE 83t T A= A
&4 A=l w3t A7t wHY Y= FofolA
8% 92 & Zo= 7=k

0¥ 20%, AR Al ¥ gl BIRISAR]
A= EopllAY] AlAIA] AR vl sHHE
9J7}fjsk9] Pascual - Leone W57} 71% 73S
Z1395Fdct. TMS®}F tCS(Transcranial Current
Stimulation) X|=Ho] 7H, x| Wig, $=5, 55,
HEE T ot A2 Ago] &= ARE
a7f5k3it. HEo] YA HiolentA 3], |y
Ho|onfA g, & A2jel 7|9t A 47, vIzEE
T A= 71 A, 2E]aL AT 7] HAg) 52
¥ 775 BRI gAQ1 £ uky) gt
A& MR Avfolo] TH|22 e sl

22 4, Imadia W= Progress report of

2
oy >

fl

|

o rfo

international validation project of the NTP

study on carcinogenesis of mobile - phone
radiofrequency radiation in Japanio|gh=
FAE RS AYsIoitt. s oAM= A
A5 S2A Fojdst dxput deby Aol 4
ZIE 276kiH Hl= NTP7F CDMA 9 GSM
HxE Fojdst FA Sk BAMRER)O] A
9 ot Aol Wbo] kil Hirjt A
S Sl Do} e FURt AR ZREF
F 2dHarlan SD, 4 7)), ¥ =& 24(O00MHz
CDMA ®Bx 413, 4W/Kg SAR)= AME3t 35
ATE 20199 ARERIGAL, AFe 202349
TaET A7 St AR} 24 sham
L&, cage - cotroltt 5 Al 7-0& WY, 21
B3] ey AHE ol 24 2 A 5 TR
adsieltt. 289 =4 AGE SEskal £4%
23S dHsioit) ERL 145710 AR} e o]
AJRRE F=/d B Rejmet WSl TER]
AJTHAL BIFITE BioEM 2023 7K AlRdole 24
e AT 1045 A =& Aol
5Eon, FEoA 2 AR #4E SRt
H7} X188 Fol2fal si9itt. A7k &0 W
AE AfokHA, AR k&M AlST
At FIEl Aol Agsileh ol#gt
A= I fARE AR Hol SRS
S0 At A= U W8l EFEA] QA
T2 AAE2 Y 35 At Ao & IS
Ht 2L B3 -, g2 39 ARKe R St
Y2 AFAE bl A2 3197} A=A =
2 A ZpEE), Y7 aGE), ket
25t oA W), S HARRE oo
HPAHETRI), 22|31 89 el e
HPAKKIT)7F ZHAsk3dtt. G SollAd= Chiyoji
Okubo ¥MAKJapan EMF Information Center),
Masao Taki 2W<¥Tokyo Metropolitan University),

i

S

o
)

fN e



Akira Ushiyama ®fAKNational Institute Public
Health), Hiroack Miyagi BFAHHM Research &
Consulting)7} ZHsto] Azt Wby H7} A
Y LS A =it 22 Azt
7}o]AE 9] oAk HPAR= Numerical Dosimetry
Ao TAssessment of Pedestrian Exposure
Variability in a 5G Connected Vehicle
Scenario) FAE A LHE st 1=t
SURH ATl d7go] AA HASHA] Rl okt

64 21, A Yl WA dolli= WHOZL &4
%18y F21 RE A} 4 ZT2AES QT 4k0]A
A7stedtt. 717l A% =¥ Fof At
L2947 Y ARl Qlom, 20124el=
RF 27} 8k B 7)es elelEsl | ARSI
TAHoE Q= WY B2 A4S 1A
ZtoleERlE sk, A7jE dEZ 7|He R
Sh= PECO (4 9, =&, v}, A7 47
FAeE AEsty ok AYsilth  EIL

247 Bl Higt 10714 =8 FAIE A7sI5iH:

WHOS| RF Azt 247 B7Fs 913 gf+=
thogt ZHollA WY Foloh AIEZA(In vitro)
AT RollAl= 1993WHE 202297HA9] Al
A 2JHolA oF 50%2] +==0] scoping BlHollA
A=At o= sham k=&79 A9} =&3F
B7h FAeE 22 HPHA AR QIjt Aotk QIzk
A3l(Human experimental) 7+ EHoJA+
19934 0|99} Ao S F=Hl, 400H9]
=T 5 35%Ee] £ 7182 35 2 B4
At 2 ZAE A-Elet. AR A=K Dosimetry)
A HRoME At AAY AES o,
A3KEpidemiology) A ZHolA= 9A F4
e S5O Ee A9 gadth wEbA
WHO= 4 Fui= Fiof == I3k AHA4Ql

HM12% BioEM 2023 &7

£ H7¥sl] 9ol RF Aj} 47 J3F

scoping 252} systemic ZlHOA] A AL
F84Z Zxo9H. WHO= AEd &+
IEA AGE 7122 RF A} &2 QI8
FFE Frkekar it oo, -y A4
A AA LAY A AT 5 Qs A
ARgS1o] LS o= Zlo] YRshal AZisHA
=ik
BioEM 2023014 A7llEl ohefet A9 A+
= AR B Ao 5240 tidd &
ZAO= 7|t o]F S mlfe] At W
A} QP/goll TRt ofsi7t SR 2ol 2
713t} oWl SBlE Bol P2 A%t
F& 2 AFARY Aol 2 ERol
[eietet. E3h =4 &3] 2 g 718l
5 ZFekoto] 1T Z=of| Aok Al
ATE A& e Yok gkl BZRith

BioEM 2024+ 18]A9] IHEA 2024E 62
1695E] 219714 713 o)7dolt.

o rr 1o

rE 18 0 %2
>

filo

=
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filo
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EMC(HXHI} X gf-d)

MY 2MEES 218

H2E 18 GHz OlAf CHY AIEAN W7l HZE3 =35t

HM3% CISPR 11(Ati/atst/o|=27|7|9] EMI 7A|) BEXst S5t

HAZE 1SO 11451-2(R12F HiAF LHA A|SHIE) BX35L S5

H5% Local wired porte] ®&E Z2H =X IisiM skis It
=X BES =5

H6E GHz Y 6127\ MY Dl OXs =&t

HM7%& CISPR 32(HE|D|CI0) MAHIINEHE-9E Q7 AKS) Ed3.0
E—.—s’_l- Eok

HM8ZE IEC 61000-4-41(ZTHY WAL LI AEL) BE3 S

oo







=M=

==} #E=|

o
ASH Y HNnE CISPR &3] AN
(G=HIE ) H[2™ 20234 =2 3|91Z1

7 M1 CISPR 1213 A

TAA7]71&HLI](IECD) Atste] =AIF474 5]
EH91S)(CISPRY))= 717|258 ¥olk= Hlo|=4]
AR EE FAAMHIAS Hoskl AR = E
717150] W& Z=s she AARHAMI(EMO)
T FARESLE FA5HL QU 19349 F%9
34 39E S oz Wi EE 42
APtz fste] 71491 3]E 7alstal /1o,
WS B4 ABlA Aefiet IHE AIE siEsh]
flste] =AIAQl FES Tl QU

CISPRE HAASH(EMD) 279571 B 7]2
T4(Basic standard)® 7F4717], AE7|4717]

H 1-1) IEC/CISPR M3t AQI2s| ot ¥ HE &

A

(ITE), EEuto)7]7] & &4 AFE 4 AELol
tfet E(Product and product family standard)}&
Aot Tefohes PEE E9kal ot SEuRlE
HIZSE iFE =71l EMC 7122 & CISPR
HEFE F85kaL Qo] CISPRE HAMMATH]
FoplA 7Hg tiiAol1 Y U= TAVITF=E
e sta Qi

@4 CISPR= Alslell 6719 A-9143)(Sub-
Committee)2} SFHH3](Steering Committee) =
Tg=lo] Jlct.

[EC/CISPR 4Fo} BE A91d3)= @ikl Q=
Z2AE] T4l S8} A8 A% A el
o CISPR S3]¢F oAl 498 AA| 2] (Plenary
meeting)2} AT Working Group) 3]2JE 13]

=

P24 TArge] £ 2 SAN WY

CISPR

CISPR 16-1-1~6
CISPR 16-2-1~4
CISPR TR 16-3

CISPR TR 16-4-1

2t
2t

I
i

=4

s OH

ric

g YEn £ 4 & AZ0 et

Z(product standard)t ME= EZ&(product family standard)M| 7|20] =
g AZ =91l H-/WEol= {1He

CISPR 16-4-2
CISPR TR 16-4-3
CISPR TR 16-4-5
CISPR 17

IEC 61000-4-22

1) International Electrotechnical Commission
2) (Z) Comit International Spécial des Perturbations
Radioélectriques
(%) International special committee on radio
interference
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EMC(H Ot Mgt d)

(® 1-2) IEC/CISPR Atot A¥s| ot U H S
[(HE72] AHS-2StE- 228 IR} 0[8717|, MPE7|7|, 7h8MEM, XKY7(7| ¥ | CISPR 11
M7 |ME2EEH9| A 1~
o |6 | amm e
B AMA k5t 9|2 E(Industrial, Scientific and Medical) 130} 0|&7(7|, M7 |HE, 1% CISPR 37
A SO Ohet MX Mol 7|&ES =Cfol - 7iEol= HHe CISPR PAS 38
CISPR [MET2] RSAE 2 LHHATIO| 7| K7 (7|04 CHeh XM Hioy CISPR 12
D RISXE Y LHA7 |2 L 717|9) FXHIR RESRIO| AX|E 4A7(0) 250 245+ HAH} &5) | CISPR 25
FAS =905k H- WSk 95 CISPR 36
M2 7188 37, 2Y7|7| § 7171719 FXH} Hoh CISPR 14-1
CISPR _ CISPR 14-2
F M8 MI717], MEET ¥ 2|7 |2RE Yok TAM el 57 |E ¥ SHYHL CISPR 15
7p471719] MR Lol 2tst Hag =25k | Wol= f1Ee CISPR TR 30-1~2
i CISPR/TR 16-2-5
(2] RUMHIA 222 23 5i87IE CISPR TR 16-4-4
CISPR TR 16-4-6
CllS_IPR CISPR TR 31
FHMHIA HSE 2ot CHE AYHS0IA KA 7|1F AE ¥ FA=g et M0l | IEC 61000-6-3
Ofst Y8t FAs =25kl M-7h8ak= S1EE IEC 61000-6-4
IEC 61000-6-8
CISPR [MET2] ZE71=717|(1TE), ZEOC 3 2& 2M7(00 et MR CISPR TR 29
| M SME HAVIE |9|3._f 2IE s M|, HE718717|(1TE), ZED|CIof7|7|0f chet | CISPR 32
TR} EloH 127D SR 2 AL LA 26t 7242 =251 K- /iEsk= Qs | CISPR 35

sk 2t 3]s 7}§ 7h&skar ek

EZL AEA AljtEo] FAEHY Qe 4R
IEAESS A A1) A4S R 5805
(ad-hoc group)& T4J5AL CISPR W A943]
7k & e [EC Aol 7[&9193(TOS 35
A4S 9I5te] JTF(oint task force)lt ]WG(]omt
working group)g TJolo] #E5F S a6kl
Ut

CISPR A2 Agdle] Ms Bettina Funk,
Fo2 YgTH=9] Mr Rowan Alexander de
Vries, A= 9=9] Mr Stephen Colclough,
H2ZMR= 9<9 Mr Danny John Alan
Peacock”} @Estal Qltt.

LI AT,

g H23 20239k 2

2023U%E CISPR A9 3]9)= slojEI|=
Q-J_EL =111, CISPR Z3(plenary meeting)=
7UEE 11¢¥ 179714 2A1219= 7=t
i?]?ﬂ-cﬂ Ms Bettina Funk 2Pgo] 343t %319
F9 =9 Y82 ot Zrh

@ CISPR Scope ¥ MIEZ MEH =X

° ICT 7] ‘Wdelell whet g53t A% SAF
oA AlEEE 77 Lol Sl
o= 7 AR 5 Al Hiek ¥
He 4



Ejulcjo] £02 Lrold glont, 71eo)
230w} 1SV Hiedo] A Wela oz
o A1 5ol A FOE AF TR

Zasgo] Hid

- AR FQ AZLL ISM 7171/7F4- 29/
™
=
o

o (SEyet S ARIA, ABAE7IEE
Hgslo] N2 CISPR AEF E5AAS
BAslo] ZA#ESH Oig F

© 18~40 GHz 2| L TXHI} AE

#5 w2

° 18 GHz oW t9d= AM&sh= AlE=°l
371l Wi, 18 GHz oV tieol] ohigt Akt
79 P AR A5 B B WS
2 Al 7E ESdol oigt =opt A9 5
- U= 18 GHz o tie9] At

A A i 7S Slef 71 w38
GHz ofeh) A& A| 35 0 2ol Fk
Oz QM4 QFEY W, &7 Sl
A T A+ s I

- A1 QU H] F2 A1 715 AR} o]
U, &7 T A5o]| wet A AEFo|
Agsto] A5 Ao 9% &

- Hmolit= A= ®412] CMF(Cylindrical
Mode Filtering) SVSWR* & Aok},
N2 A% HHE o83 23E Ux,
At AR HS Y fEdS T
Sp7lofl= oF] AESTF RSl e, 71E

apate] 554 GRE gt 2949 2

BB AEARE/ AT dit F7F
45 A

*CMF SVSWR(Cylindrical Mode Filtered
Standing Wave Ratio)> 52349}

Mg =NEEE f1EE

TR EO] o]y A HEolE e

FYolA S7sto] 71£2] SVSWR &4 WH]

Hls) AR SEeH st 24 AAE
Ztaslelol SHESLEE S0l WY

- 18 GHz o1 T192] A4 1% e

A7 27] WA ol 1% Al FF

A3 2lo] Betk 2744l A7k Ba

o (U} hS) SEUER= 1 GHz oFd tige]

ka3t Qv wH(C-RTM) AlRbst,

TZZAE 2|Y(CISPR 16-1-6/AMD3/FRAG5

ED1)E Zot 7 X3 &

- At 7€ CD #A41= I3¥E C-RTM 7873
Aol gt CD #A47F Sg=Eglen,
TH={B=/LE/5Y )4 E8= ¢4
QML 4] ol et CD 241 %, B2l
2] A% "zt A4S AA

- S|HEA o gt Technical o4& =
FlslE Bol AEskL, 129714 2nd CD
AR Jfdste], IgE FR7E 9

® CISPR/B(I.S.M 7|7| EMC) EZ=s}
WY At HE

» CISPR/B9] 8 ##2l CISPR 11(L.S.M

71719 digt EMC &78%9) Ed.7.09] 713
Z1Alo] g oj%(24.03 W7t og)el, ol%
S 228 A5 7.1% AMD A{o] tigt
%188 @5 2 CISPR 37(RA @ gS7gH)
A Eggo] it HE 98
- CISPR 119] %%- 7|& CDV #A417F WPT9]
30 MHz olst thgol| tfst 5187]% 4
Foe oY A EAR AEHo=
HAxlo] Hopda QbAS B3kA7]7] L4
FragmentE 5702 Wwro] B 7 %13
-718 7.0% W8 HY Al FAHEA

pd

B o2

[¢]
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EMC(M XA &)

71&l| it 51871%* Aol ool wot
7 ARielA AQ] & At ZeAER -
82 5749) FRAGSE Lol 3187]%
o Fur gl gt dE 4
“olulol 2%, fEYSAT SIME 30
MHz ol f9g H871%S e
AlRkka gloL, AZAF S ofFo] Aokt

7zo] ABE WEAZ] olEie) B8
o] oletge A1 UL

> CISPR 37 Ed.1.001 tigt #<do] %ilﬂﬂ,
2nd CD #¢] Z1% @] oigt HE
ofp. o] thgk 3 7R vt & V\W’:}Ho H
(in-situ test)d] 2§ F-E5o] gt HE =g
- CISPR 37 Ed.1.0 AP ol%- 7t W82l
Define siteo] gt 7id Weft 2419
A& AEst] = o3 X

i o_-?‘:

@ T7|XtSKt 2 XL Aol Al
T

o A/ AGE W AR He] BES
ek= Y= 2T A7 =8
7ol w2 AR T AR el
At 2=
- WA & s/ E et

5]87|& 9 EMI 3]87|F AFY =9]

- AR AF8et 2 S5 5ol Higt
ARG 29| Hzts}o] met olof “411} Al
H371E =4 gt =9

- 7|12 3]87|52 Peak #E dl87|F0=
ARESEIL Qlloy, A AEeE o7k
AEAL g B 7] AAAIEEC]
ARgBHE Quasi-peak® 3]-8715 AHYo]
gt =5 23y

> (FElu Bk Sl

- AR 31871&0 Quasi-peak =T
T&ﬁs}"q 5’19“7 & Aol ot e
EUXE S ol tiet S7EA Ee

53l 94 H & A

- 71 AY] Rt -8 S 1t
Dynamic test mode(ZF4:/3AAl )l
it Az w71 7 STF 2hdut
74

ARREA oA
7S] oot 28 e 1t
Dynamic test mode(7FI</E3A15)0l
ot AAft Hsf) 71eol] thet 7 AQiutol]
Zhofsto] dig 34

° CISPR 25 ZF7| Ed.6.0 72 71& 3719

THE-A5 SkE(Part 1: 3%, Part 2: AF
A9, Part 3: 5% AR)E U0l /I
S5k silont, A Egol] Higt oA
X138 A| Wi} ol mE A2 glo] 7P 34
-TE £ A A{Es ZAAR] digt
(8ol /FZEARY/EAR) 2AT TAY
8471 A 27| 7§ Wito] A Ax=
AR 5ol tisl Zh=ollAe] 92 ARtol
AjtElo], 71&9] &2 AW 7ol FHa
-1 ~ 6 GHz Al&% A5 <HeEY 7178 5’——4
- 712 500 mm LW(long wired) QFEL:
5 24 7HE €171 sl 100 mm
LW QS d&oflA et
-4l Qe BRI A% A it =2t
A%om, F714 07 oty Bl Alo]=
FFl izt =71 AE 9%

° (PRI RS =iolde dEat sEe=



Mg =NEEE f1EE

Hap Alo]= J3F HES Adsio], 2]

3l9Jo 7121 FA oA

- [EC 61000-6-39] &7d=71°] W= Highest
internal frequency #-&

- EUT WiFolld Ak8=R= Foff Fajarof wet
S Fake HOE AHol= Y 1S
CISPR 113} Z0] Definition®} Note &7}
=9 38

- CISPR 16-1-2 &% 70| Hlol= A
n2H QAR) A&

- CISPR 25 Aol A= 457 259
Aqg dojgaet vig FA-2E FAbsHL,
‘o] St Mt T2 HO| AY QujdA
AQJo]| gH0] CISPR 16-1-2 8TFAIRS
HAT A ARt

2 A=
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GrdE

H2E

H3E = A=

] 13 CISPR A 2932 7L

CISPR A= Axbgsl 54 3 8414 A<
"HA(Radio-interference measurements and
statistical methods) 2¥3](SC, Subcommittee)
=, A EMC) B7HE 9 S T=d
712 ¥ (basic standard)E EFok= IEC CISPR
Aot flgelole}. 7+ ARE Ho] 3840 A8%=
ORAES HIRR S A E 27 o] gt
A% B7HPH, A 3EE S, 339
A& (reproducibility) 2t W24 (repeatability)=
=0)7] 3t Z4E& e (measurement uncertainty)
ol &St = o= Qi

CISPR A 49191319 g3} A= th3at 2ok
CISPR A9 oFHChain)2 olgZoto] Mr.
Beniamino Gorini, ZF*KSecretary)= U1=-2] Mr.
Nicholas AbbondanteZ} B35t 9oH WG
19] 4| (Convenor)= HHEL] Mr. Janne
Nyman, 7HHAssistant Convenor= G=9]
Martin Wiles, WG 2 ZH|U= 52 Mr. Jens
Medler, ZHAR= $320] Mr. Yu Ji7t @96l Jct.
ESH AHG 1 A¥jHE @ AET0}9] Alexander
Kriz, AHG 2 ZH|v= =99] Mr. Jens Medler7t

18 GHz O] Cf

A AEE
iEe}t g

H1H CISPR A A3 /iR
18 GHz Ok O Ay E/1dE HEst 5¢

Hsla Qlct T3 18 GHz ~ 40 GHz Fok
oM SHHIL S 2 B2 E T
I3t AHG 73+ AHG 82 22t F=12] Ms Qiongyu
Ye®} Mr Beniamino Gorini7t ZAH|HE E9ofil
At

CISPR A= Z+ AR #3004 1185 377171
2 SATHS 718540 kgt flste] g
3] F5AURHTE, Joint Task Forces)=
o3kl 9lom, JTF A/l 3% Av|YL: ojgeole]
Beniamino Gorini®} ¥]=r9] Andrew GriffinO]
"oty Stk JTF REV 3% ZH[Y(co-
convenor)= YEHE9 Dr. Ramiro Serra®t
=29] Dr. M. Magdowski7} =d3tal It} JTF
TEMS] A< =49] Dr. D. Hamann”} A¥YE
st Stk CISPR 19} A¥=|o] EUT AlolE
2|9} AlolE o] I3t A+E F¥ok= JAHG

2 ogZ|oke] Mr. Beniamino Gorini®} YE9]
Mr. Kunihiro Osabe’} 3% AvHE £Ust
Uom 20224 3904 7l 491E CISPR
B, F, H= gtfjs}7|2 ZAFsit}. E3F TC 773%
CISPR A7} 5522 ofol= SAHEST Bt
JMT MU+ og2lo} Mr Carlo CarobbiZF, CISPR
Dg} A]‘&]X]— AZH O 115543].% A=y {TeR 2] 3 ]WG

B oo

Mo

Ho moHE OO0 1THW

A-SITE-VALZ v|=9] Mr Craig Fanning”}



B[S a1 Qi 20224 319jeflA] Aok “Rapid
emission check of installations ] ths}e] CIS/A,
CIS/B, CIS/H &ofdtz JWGY (HH[H ==9o]
Mr Roger Marthinsen)o] A4JE|o] EAZA =07}
A2 Aglo]t.

CISPR AY 3ok =W EMC
7EAEREs] A AfYde w7
SEEIEATAY AF IS FHeE
A A A, R
2UEIAAOIHD], VAR AR |AIRY,
AR efiof| 2, 7]ekF ol EHFHIEZ, ofo]X]
AlE], el ed, A IedTY, @
P M s i e e s e R = o1 ST A B
Saieh, SEATATY, T ESA = E 3,
AT HS] 5 2199 HEVPE EEoka

e

239

of

=3 =
S,

rok

¢
o

T 2-1) CISPR A 22I23|(Subcommittee) 74

H2% 18 GHz OLY Ul A2 Tokyy BES 53

g HE 18 GHz 01t NIEE Wi

FABA 71€9] F435 W] met e
9] Akgo] STkl Qltt. o] F 5G o584l
5 A BA171&2 olof tigh A Q] A,
olfgt 7|9l ARl TAS YA 18
oldo] ke tide] BA|719) 5 AT
Zo| "oy, ofgt ol M} 5
(EMDE 71719 353t QF/gol Soigt ke
O QA4 HFEHA 18 GHz o tigolA9]
A 2 AR BrRREe] digh BESHH
A=) 1 ek FA) CISPROAME 18 GHz tig7HA]
AT AL B|(SVSWR) HHO 2 7|26 dB)
S Bk g=le] A 18 GHz oV
ol st A8 B7gol tigh 782 it
F3F ANSIOIAE 18 GHz o1& Hgo] A%
w7hg o] et g2 QIAIRE ANSI C63.25- 101141
18 GHz7HA] 358 A2 18 GHz ~ 40 GHz

= g
WG 1 EMC &%7|7| 74
(CISPR 16-1 Al2IX, CISPR 17 7#%)
WG 2 EMC & 23712, S/ XMaldy ¥ 83 74
(CISPR 16-2/-3/-4AI21= 74H)
JWG 9 AH[Of| CH3H A& WE XA (CIS/B, CIS/H)
JWG A-SITE-VAL | AR ZAZHel SS&iet (CIS/D)
AHG 2 30 MHz Ofst EXuH ¥ 5%
AHG 7 18 - 40 GHz O A
AHG 8 18 - 40 GHz O =Xy 2 28T
JTF JTF-A/] | AQ| BXO| ZHUIS CISPR-16 AIZIZ0| F71517| Qfst T2HE (CIS/I)
JTF REV TR ZHeE T [Ete] £ Bt 7 I2HA(EC 61000-4-21)01 CHet 22t (SC778B)
JTF TEM TME Waveguide 7|8t| Z8-H7} 712+Z(IEC 61000-4-20)01 Cit Het (SC77B)
JMT MU IEC 61000-1-6(Measurement uncertainty)?| &= {248t (TC 77)
JAHG 6 EUT AO[2 HiX| 2 0|2 T2t (CIS/))
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EMC(HMXtIYEY)

oM ARG AHMo] gHE Zo=
7151l itk o]#gt o] f-& 224 CIS/AdAE
AHGE Adolo] 18 6 oV T w4, A,
A% 7R 5 355) 2Hgo] A8 Fof| Qi
239 9¢ AHA X3P CISPR A 33 € WG
B A= g2 HIRSe] Ui, S, vl=o] 18
GHz oV} W19 A1&% B7Pgsol dish dxs
Zeystoict.

1. 18 GHz OJA} A&} m7pupey

SXAY WH(ES)

3EINCE 224 18 GHz oV o AIEPg 87t
A3t a3 ofo], 234 HdolA 18 GHz o1

—— Right

— Left

—— Front
Center

"'u H* A M

' M)

{

Frequency (GHz)
(a) Horizontal

U T T U U U T U 1
18 20 22 24 26 28 30 32 34 36 38 40

ol Al B7F Aol FIFE = 8RS
1= dasigith A WA= AIE AREGA] b
H&)o|| W2 574 Z3HE WIS 3 dB HWE0]
A2 e QUEWHNarda, ETS-Lindgren)&
ARgsto] 274 ATE Bluwsigitt off 19 2-13%
2200 & = =01, A Al 20l S Aapt
CISPRY] 6 dB 75 WHEshe 22 AT &
ALt

T8y ol 19 2-32 3 m Al AlFA 9
SVSWR 7844 Wedith. Al A|Zo] 71t
et At ARk o8 iR s WA
Qltt o YW WZ& 7F ETS-Lindgren QHEIUZE
e £ CISPR 7l $55k= S, Narda
QFEU= 38 Y 752 TS X6 2

R

A

6

—— Right

— Left

—— Front
Center

5

4

34|

S-VSWR(dB)

2
1

) “i*r;*ﬁﬁ»'\wt‘fm i U} w‘%.LM’mM

0+ u T T u u 1
18 20 22 24 26 28 30 32 34 36 38 40
Frequency (GHz)

(b) Vertical

[22 2-1] SVSWR ESXZHIKETS-Lindaren QIEILE AFR) @ 2m X

—— Front

18 Zb 2‘2 2‘4 2‘6 2‘8 Sb 3‘2 3‘4 3‘6 3‘8 46
Frequency (GHz)
(a) Horizontal

—— Right

— Left

—— Front
Center

T u T T T u T T T T T 1
18 20 22 24 26 28 30 32 34 36 38 40
Frequency (GHz)

(b) Vertical

(38 2-2] SVSWR £%ZH(Narda QMEILE ALE) @ 2m X



6
—— Left(Hor)
: =
Right(Ver)
% (ATl '
z I b {1l 4l
i "5 ’ itk T u‘v | wN I
LA EAIEE Y "w\‘\\“"“\”“l,: th‘if i Ul
° 18 2b 2‘2 2‘4 2‘6 2‘8 Sb 3‘2 3‘4 3‘6 3‘8 4b
Frequency (GHz)
(a) ETS-Lindgren
[323 2-3] SVSWR
gRIgh 4= Slrk. ofof] waf, Al M Za)
AE AAL SVSWR 54 2o §F vA=
89 delolee & 4 9k
T2l 274 i 7HE0)| ofgt SVSWR 742712

S-VSWR(dB)

28 30 32 34
Frequency (GHz)

(a) Front

38 40

18 20 22 24 26 28 30 32 34 36
Frequency (GHz)
(c) Left
[J& 2-4] SVSWR $XlmIt 2XA

H2% 18 GHz 0|4 Y Al

Left(Hor)
Right(Hor)
Left(Ver)
Right(Ver)

M' lii
““ [J|\' I,

|
‘9‘;\ 1

S-VSWR(dB)

[ il 1

{i ‘1“4““‘}] “j\"]ix"‘tl‘ \ “L‘ ”f"l

u u T T u u 1
28 30 32 34 36 38 40
Frequency (GHz)

(b) Narda

u T T T
20 22 24 26

ZX71 @ 3m AN
FFE skls] 3l 1 MHz2}F 50 MHz &+ 719]

2% Fu% 1408

PAow 249

=

S-VSWR(dB)

28 30 a2
Frequency (GHz)

(b) Center

2

S-VSWR(dB)
w

28 30 32 34 3
Frequency (GHz)

(d) Right
718 GHz ~ 40 GHz) @ 2m AIZAX

20 2 24 2

A4S FYotglct. 1 27
ot 1% 2-4, 2-59F Zo] 50 MHz &% Sk
Aol A AeAEAHTHE &4

83




E

MC (Mot X g o)

S-VSWR(dB)

20 22 24 26 28 30 32 34 36 38
Frequency (GHz)

(a) Front

SVSWR(dB)

20 22 24 2 28 30 32 34 36 38
Frequency (GHz)

(c) Left
[O& 2-5] SVSWR $TmO} =X

947] o] oJsto] Zapt £ vhehbs @A)

WS AL AT 4 ek

E3h 3m AT AFolA Narda QHEIUE £33
ke 5% 7Pﬂ°ﬂ T2 SVSWR ZukE H]agch

5 G Far 54 400 et 3 dB

84

S-VSWR(dB)

S-VSWR(dB)

S-VSWR(dB)

% 28 30 32
Frequency (GHz)

(b) Center

34

36

38

40

% 28 30 32

Frequency (GHz)

(d) Right

Z118 GHz ~ 40 GHz) @ 2m A=

O

Al

ok
S|

Aol L v

S-VSWR(dB)

18 20 22 24 26 28 30 32 34 36 38
Frequency (GHz)

(a) 44 Left

EOI«

ESIENE S

g 7420l we}

Vo] Holt e 4 Uitk 318 oA Pt
4 NESPEE LS

L BA5H Axlo] WiEo] A 4 Qi
AU e T 23

7k

Sy |

setoE R 7

SVSWR &3

2 % o

22

24

2‘6 2‘8 3‘0
Frequency (GHz)

(b) +¥ Right

32

34

36

38



M2 18 GHz Oy T} AlsiE Wokyy BE% 58

S-VSWR(dB)
S-VSWR(dB)
w

20 22 24 26 28 30 32 34 36 38 20 22 24 26 28 30 32 34 38 38 40
Frequency (GHz) Frequency (GHz)

(© 23 Left (d) & Right
[d2 2-6] SVSWR ZHZ1H18 GHz ~ 40 GHz) @ 3m A[&AX

2. 18 GHz 0|4 A% LI RR 2-73 2o] EY HEI=TEA7I(VNA)ZE 33

—

Sy wEEe) AOIE AKGSIol Aotol et £4 9 Z47ize)
BEHS HATIO] SHLEE TSI,
YENCE 22 AIRAT IO 18 G ofe] 1 229 67} ABAIAS) SVSWR 573

ofst HielAf CISPR 16-1-49] 742 F&oke Az ey, 13 2-82 Fal<= tied SYSWR
4% 18 ~ 40 GHz H9S] Al 7P ATe z2xya9- yehdt), mE AFA0)AE CISPR
ALSH. SHAIRE shpe] AldolMS] SHETZ 1614 F2o] AHE 6 dB AJRS TEESI AL
824 ZAZE A7 dE2 ol A" gorsr 2= 9lek A[ERbo] 18 GHz ©|5F ThelofA]
RRT(Round Robin Test)E XI¥sict. ol 19 SVSWR THAL 225l A9 18 GHz oA

Semi-anechoic chamber

Receiving antenna . Transmitting antenna
(Horn or DRGA)

i (omni-directional antenna)

: Measurement distance :/ é
= -_ ......... 1
i 2m coaxial cable \‘
=]
S =y ; sy é
=

Absorber

\\\\\

S SR SR
Metal ground plane

VWWWWWWYWWY

Fiber cable (25 m)

LAN GPIB on Fiber O/  pig  Fiber cable
‘ointra-net
ses|
LAN hub | | Mast controller Controller = E
' BEE()

Remote control PC

(22 2-7] 18 GHz O Al TVIS Siot SHAAY 74T
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EMC(HMA O Y & )

Z34 ggoM s 5US AF W FAHS
ukE3i) E3h 18 GHz ~ 40 GHz ti99] SVSWR
=74 A3} 1 GHz ~ 18 GHz et 22 Ag
LiERACE

B 2-2) SVSWR £%Z4t

Site Svawe [dB]

{Test volume) 1-6GHz 6-18GHz 18-40(43.5) GHz
A(20m) 43(LV) 11(CH) L7(LH), 1.8
B(l.0m) 43(CV) 28(CH) 24 (RH), 24!
C(20m) 5.5(LV) JL(LY) 19(LV), 29!
D(20m) 46(CH) J4(LY) 1.4 (RH), 16!
E(20m) 59(CY) 3.5(RH) L1{CV), 241
F(l.0m) S6(RV) 29(RH) LT(RV), LT

8 T E T T

i z ]
5 = B

6 : Rl EEE Ol oy

— r =\ i " D

S0 £

oL B F |

SN S R

2| P -
l - : —
0 i 1 1 1 1 1

1-6 GHz 6-18 GHz 18-40 GHz

(O3 2-8] SVSWR &8z1t

HABHOZ 18 GHz ~ 40 GHz HgofA9]
SVSWR 32 18 GHz ©I3} tge] SVSWR gtich

AlgAo] 18 GHz ©J5} thgollA 6 dB
79 18 GHz ~ 40 GHz
st 4 Qe Alﬂ}?ﬂ

S5 Y T mu=

At} o=
SVSWR 712 Fkoke
o] Aol 7d o2

3. 18 GHz 0|8 M=2R AIFE T
LE(O=)
UZNCE 2L AER H7p "ol CMF

(Cylindrical Mode Filtered) SVSWRS A|QI51Sitt
CMF SVSWR &4 "2 AlEA9 QZ(Quiet
Zone) $H19] B2 &7510] 18 GHz ~ 40 GHz
9] VSWRE sk ®oltt. 7129] CISPR
16-1-49] SVSWR =Pzt 2], CMF SVSWR
WS gE2 2715 71E g3t vlalsto] A,
Zedgsto] S5k WHolth. CMF SVSWR
W2 40 GHz oo 2 ggo] 7ksshH, 33t
AEFo] gt EAZE ok T’ SEAIRS 207
AL F =gt 4 Qtk= AAo] Qi

CMF SVSWR &7 H2k= QZ 7P3AR el $41
QHEUE HiAJslaL il AE(e25)E HElelE
SRAZTHEA J:l e Furol 2] e -SH(S21)
tolgg sttt 34 dbolEHE °J5EE

e %'EH =2 a3t Eﬂolﬂ Ee kol2E

(38 2-9] CMF SVSWR 5% 4



8 T T
sample max
7Lt 99.7th percentile | ]
6r
)
257
="
=
72}
-

18 20 22 24 26 28 30 32 34
frequency (GHz)

(@) Chamber 1

sample max
7t 99.7th percentile |ﬂ,
|

B)

R(

I8 20 22 24 26 28 30 32 34
frequency (GHz)

(c) Chamber 3

8 T '
sample max
TF ————99.7th percentile | 4
25t
="
£ 4
=
3l 1
2 iy
WMWW%WMWW«M

18 20 22 24 26 30 32
frequency ((er)

(e) Chamber 5

H2% 18 GHz Ol THY Al

¥ Wiy BEs 53

8 T T
sample max
T E 99_7th percentile | |
6
—
a
ZE57
o
Zar
=

18 20 22 24 26 28 30 32 34
frequency (GHz)

(b) Chamber 2

j A .'I‘ lll‘lilll L I‘ A /\.."r\'ll‘l f
[ LA /\‘\J:\J..‘-"‘r\"-..""/ll".f V | | H|N|7
% > L :"\\'-" '\_‘I." \/ L |
gz e INII H H’ M
z \ f | f \ ‘I’ ll'm |
i sample max
99.7th percentile

18 20 22 24 26 28 30 32 34
frequency (GHz)

(d) Chamber 4

(38 2-10] CMF SVSWR 3zt

AASIT SVSWRE AXRE 4= 9k

1 GHz ~ 18 GHz t oA CISPR 16-1-49]

712 WSS 5749 ATFOIH CMF SVSWRE:
Sgsigon, 24 Ade 13 2-103 2tk

54 2HE AuEE AT 7ol 3kt Aels

HojErh £3], 1 GHz ~ 18 GHz H#olA CISPR

16-1-49] 7]1&& Z=351= Ao], 18 GHz oA+
q]oﬂoﬂ/ﬂ EO]%} /\610 ) _}]—_]_z]_—a]_xl_lz_ o_}_‘_g_g_

gRoIsIT}. T3 CMF SVSWR 27 Zik= CISPR
SVSWR ¥3} TD-SVSWRI ALTAE 71R] 11
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Cemem e [

8 Vertical Front 8 Vertical Left
raw CISPR VSWER i raw CISPR VSWR
2 IRSREERR. W g ey . y J| TITTTTTrep Fomoe kel el )
50 MHz step : 50 MHz= step
] - 6t
o B
sh...
=
[P | N N e s e
& |
3
20 |
Qa2

e

(a) Vertical Front

Vertical Right

8 T
raw CISPR. VSWER
L s S —————— moving avg 1
50 MHZz step
=6 e
=,
[~
= RSA
Z L1 e
& <—3m
o
S 10 1.5
Freq [GHz]
(c) Vertical Right (d) 4=
[22 2-11] SVSWR SXZ1(1 GHz ~ 18 GHz) @ Chamber 1
8 T T T T = T ¥ H
Mode filter SVSWR front half i | GO-based wanelmicn
7 —— moving average skl s l:rm-v ng a.vcrng?
6

SVSWR [dB]

tn

.

"

0 - : :
2 4 6 8 10 12 14 16 18 o - L -
Freq [GHz] Freq [GHz]
(a) Front Half of the QZ circle (b) Front Full QZ circle

(38 2-12] CMF SVSWR £8Z2K1 GHz ~ 18 GHz) @ Chamber 1



ot

8; st 17 2-113F 2-128 HW,

AR sl e E/golA9] Aa7F CMF
SVSWR—TL]' CISPR SVSWR ®HHo| dX|oh= A=
gelgk 4= Sk

CMF SVSWRS QZ(Queit Zone) FHoJA
te] 302 T W2 HP[EE F5islo] AR
FAYE BolsHA Fo=2H SVSWR Zitel
Z91(Robustness)& AT 4 AGHUL. EF
FuRrof| 9] & lolH = H YT FEef FARE
E/3& HRIrh o]=gt A¥l= SVSWR 237t &4
AAollA K, 49| Frout oJ&s6kA] oS
LEhdiTh

a2 ;9

_4

g HI3E A=

o)

18 GHz oV W99 A@d B w3t
FAEESR= 229 99HE AlFEgloH, 1254
2974 g SR IR et k. A
CISPR A WG1oA= 18 GHz o4} tielo] A13i%
HW7L e 355} 27) DA, olof Tt =19
glo]EE o] st =97 A= 1 et
E3L vlsolies A2 A8 H7F R CMF
SVSWR A%} 7ol #st 23k THsI O
oA g tgol ohst AET} 18 GHz OVJ
o] 271291 A7t ©asitt CISPR A WG
7] 319z 249 S=(3s1eNelA Z1dgE ootk
T 18 GHz oV thY Al w71ol] thiet s
@] Potal glom, 2|FQoil= =4l
Qe RIZ S HPat 2 wIEC] 4 QHEUE
283t AT Wl ozt =9 7118 85t
g A7 ALE A] Fo(24.29)0 HHS
golct.

M2 18 GHz Oy T} AlsiE Wokyy BE% 58

T3 7|29 CISPR SVSWR HP#Ho] ofigh

BA /2R 9 =Agolg9 EAZ Azurd
A8 5& Bolo] CISPR SVSWRe] WAzl
7131 It oleb7lake under-sampling EAIE

7WA5ka, TD-SVSWRF CMF SVSWRI] B5A41S
21} 4= Q)= Hioto]| gt At SX1gk AjEolc.

e

EHu2s

[1] CISPR/A/1242/DC

[2] Report for RE specifications for 18GHz-
40GHz 2020-11-25 (Ye)

[3] CISPR/A/WG1/AHG7 (Ye) 22-04

[4] CISPR/A/WG1/AHG7 (Park) 22-05

[5] CISPR/A/WG1(Chakarothai, Fujii, Mitsuzuka)
22-01

[6] CISPR/A/WG1 (SH.Park, SK.Lee, DS.Jin,
YS.Shim, HJ.Kim) 23-01

[7] CISPR/A/WG1  (Chakarothai,
Mitsuzuka, Shimasaki) 23-01

[8] CISPR/A/WG1 (Chen) 23-01

Fujii,
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MI3%

CISPR 11(Ated/afst/ol27]719|

EMI #H) TZEsf Set

gt 8y
GEnE =)
ObEM EiE
(oA E2)

H1E ML

H3E = A=

g HIE e

CISPR 11(Industrial, scientific and medical
equipment - Radio-frequency disturbance
characteristics - Limits and methods of
measurement) H2 AFY/2}8E/ 9=7]719] EMI
TA] digh 2AFEFC = CISPR B Heslol &
BE9 W¥E ¥9et ok CISPR Be
AR} 3}t O g8 AAp} HAg7)7], tid e ARRLE
71448 9 7AW(Interference relating to
industrial, scientific and medical radio-
frequency apparatus, to other heavy industrial
equipment, to overhead power lines, to high
voltage equipment and to electric traction)
T AR 717, A71E=e] et ZRjt s,
A /e}/QR(ISMMELE  ol8E:= Ae§
], 7B ARAE S8R, 7Hs A, st ),
A714% oA Wol= A EAof tisto]
=gttt £3], ulE4kge] ISM ], =2 HHeA|
Z4d a4} 59 HlERE Wchks Aol Higt
WE S8V S Y 8 9 Aol et
ZRAES 3.

CISPR B 491918]0] 743} QIR the) ek

H2& CISPR 11 ED7 BE 3

(& 3-1) CISPR B A8&3|(Subcommittee) 74

e orat

e | RS2 BSM) FRLY TP o
MR &G HTE (CISPR 11 7HA)

ey | 718 N, T Felet | Heey
BRI A5 O (CISPR 18AIRIX 7HE)
ISM 717] - &(In sitw) = 2 oy

WE7 | izt 1ol 23

AHG3 | BH=H| M= H2l7|(SPC)

AHG4 | MTZITS(WPT)

CISPR B9 22 =9 Dr. Bernd Jakel,
7= E9] Mr. Hirokazu Tokuda, 7t @951,
Qo WG19) Av|u= G2 Mr. Steve Hayes,
7= =U9] Dr. Bernd Jikel, WG29] #AH|U =
=] QbEld, 7= Y9 Mr. Kunihiro
Kawasaki, WG79] ZBH= =9 i<t
372 Ms. Ye Qiongyu®] 3-&°& &1 glom,
AHG39 #A®Y= ¥£9 Mr. Yasutoshi
Yoshioka, AHG49] Av|HE LEO] Mr. Fumito

KubotaZ} $=93sta Qich.



H3E CISPR 11(Me/Ie/A=717|9) EMI 1A BE3t 58

5) CISPR 11 FRAG5 ED7

7) CISPR 11 FRAG7 ED7

70| BIFHAS.

— — TISHEA|
Hs OZNE HS OZNEH (@A)
A, Tist 9RE(ISM) 17| — M FI die EA — B2 FDIS T8l =
JlE U EHe (CIS/B/831/FDIS)
FRAG1 ~ FRAG7OZ H8l5l0f IZHME I3y
1) CISPR 11 FRAG1 ED7 RMMSITAS(WPT) SHHIX| 2 ZHei
2) CISPR 11 FRAG2 ED7 80{H9|, Har 2 7|E}t
3) CISPR 11 FRAG3 ED7 WPTAAD(WPT at a distance) 71719 24 & Q7LAlst
1 CISPR 11 ED7 4) CISPR 11 FRAG4 ED7 22 =X QAL

SN HEYT ZE Q7

6) CISPR 11 FRAG6 ED7 1 GHz =1t THHO| ZAMY BIE QARS!
M FI 15 HE 7R

% FRAGTS WPT 23 2 27 NCY| &olofl 0|2X| 25 28 ED70A= M=o,
FRAG32| WPTAADO ChalA= PAS(Publcly Acceible Standard)2 HA 9ol 5 &5
CISPR 110] #g 0Py, 2t 2t CISPR 11 ED7 XI8 BF0= FRAG2, 4,

5, 6,

y Hi2E CISPR 11 ED7 B& &g

1. CISPR 11: 0 82| A 7IEl At

7t 7|128™4
> CISPR 11 ZA| 8of Aol F&A 4 7]}
ARl Ao W yYgog

‘Miscellaneous, definitions and annexes’
AE0F FRAG3Z &3t Zgd

Lt. 2 S
@ 7l8: CISPR 11 ED7 /AR Lyl Akt
> CISPR 119 §A] E== ER/g0]| w2, 20199
= A3l CISPR $3] A 242 SjArdS
AA, =0 AREE 7719] 4 5K
2861712 g Fragment 2+ Miscellaneous,
definitions and annexes W-&°& -£0j

o), 34 9 7]} o] 7Y 8-S the

H5)ks
=0

® 8 3l

> ‘small equipment under test(small EUT)

o

-go] 7] WA, CISPR 16-2-3: 2019914
3 m &7 7=lofl it A& A2 F1sfl -
o] H753t ‘equipment under test, either
positioned on a table top or standing on
the floor, which, including its cables, fits
in a cylindrical volume of 1,5 m in
diameter and 1,5 m height (as measured
from the floor), B Ax& &= vid
AR go=E, AolEZ Egslo] A4 1.5 m
9 v o2 HE 1.5 m %0 Y& AH
25t EUT

‘associated equipment(AE) &1 9] 7.
apparatus that is not part of the system
under test, but needed to help exercise
the EUT, A[¥ b AIAE] 5= ofAeT,
EUT &3] Z=go] o3 HE7|7|
‘fundamental  frequency(fundamental

ISM frequency) £°] 37}, ‘frequency on

91
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92

EMC(HMXtIYEY)

which the ISM equipment operates, ISM

717] Sl AR Fu

® #8712

> Table 3 (class A group 171719] d.c. AYxEE
AL el 51871004 44 &5 20 kVA
Z3lo|A 75 kVA ofst, 75 kVA 231} 7719
et 5187 ke A& Al 4 57 WY sl I
= AR sl s A8 I L ARE
W5 S6foF sital & X ofslid & 922

2T xuea
WA 91

® 24 274

> 9} DC IZHDC-AN): A DC A
FZEO] dsf) U572 Aol 71& CISPR 11
ED 6.2004 Aok Annex 1 W&
A5k, CISPR 16-1-2: 2014 + AMDI:
201791 150 Q2 oAF A e} dege
A8sk= 20E 7]% [DC-ANS CISPR
11014 HA Ar[slo] 2851910, Z7gHo]
st 7]E4#Z(Basic standards)Ql CISPR
16-A2|20A o S44H 2 W=
Aeisto] w2k CISPR 119] Annex 15
Aok AY. A ANEAE FoA
2 =(Unsymmetrical Mode: DM) ¥l A9t
4% (Method A} A=Y, ZEeHE 2
AsHE Wef A ¥ (Method BT
FAE

° 30 MHz olst tH<] FI QHElL ARE: £
QHEURe] MAoA HAWOERE FX
QHEUe] 3% =017t 1.3 m7t HEE 7]

A

ket &7o] 60 cmYUE Wetsto] FU

EESN

> CMAD AR&-

°

°

8oy, S by 77 el A,
SA%k0] dolelAls A H’iele] =]
U

A HEZ1717F AE AZ
E0107] %= 7S S80I ALd=AY A
Ao ERE AEY HojoF g BHRI|7|=
AAE]= AlolEo] A A1A Hro= &E
& Qe A%, B2Vl EUT 74 49
5¥(Imaginary circle)tioll YA|aloF &
SEEEET A A U=
Z4] ARESHA] B2 EA
A Hsf 27 vie A8 7)7] tisird=
AL S0 ARGE Mt FYUR 270
OATS(OFRAEY) E= SACHFTEEAFDA
Aldsta, 71 FHA BH 9 B FHOIA
SIS . = AEOIA AEE v
T= WS 71 A BHOE ALESIEE §F
FAR 27 SEAMEONA 30 Wz ~ 1 G T

® 344

- Annex B: 29ET] $47] 489] Fopiae

A%t Annex B (Informative)s AHASH
3 8- om] CISPR 16-1-1 ¥ CISPR
16-2-19] A4Eo] &

> Annex C 541 $4V9] Al Aol ARkt

EAF wsle] S g e BI%t
Annex Co] 4] #3ollM BAMIE 54
237} de{logarithmic) B2 EFEICRE,
324 A& Al A(linearly) FHOE Figk=]ofof
& HA

> Annex D: 30 Mz ~ 300 Wz THE9] AHd T4

Falp 7)7|ete] ) o] 1o 4



H3E CISPR 11(AMR1/148H/ 91271719 EMI X)) BEX3 =5

Annex D(Informative)s AHAIgH g
W82 Qe 7leWgold, Ald/zkel/
oz7)71o] dis B3 ARo| ofymz
AR

» Annex B 57 A9 74 AWA Ho g

o

I3} CISPR BARKInformative)oll tial,
Qb T T Ao g S S
A3t Annex FE ©5AIA Table E2&
%7K Project 25, TETRAL, IDRA, DIMRS,
TETRAPOL, EDACS, FHMA, CDMA-PAMR,
GoTa, Air-Ground-Air operation(AGA))
£ mjek 54 AfplA Hog 9RRE HAR|
5, Annex G9 W& Table E3Z
055}, Amateur Radio Services S
S 2 300 ~ 2 450 M= S5, Radio
Astronomy 6 650 ~ 6 6752 liEE- At 713t
[Annex F ¥ Annex G= A

Annex H: CISPR EZF Q7ARJO] digt
PiHseries produced) 71719 SAX H7t&
At 544 H A [IEC 61000-6-3 2
6-49] A9} FUsHA|, AR 7+4<1 CISPR
11014 sff o] 5715l Zo] FAdski=
JAcR 7} BEE XIgsto] AAls |2
31%lom, 2021.11.8.~11.19 7IZ¥] CISPR
S2olA B We-Z ARIA FHIE IEC EMC
Hlo] &Kol A= FH

° Annex [ ¥I&=A] A2 Hg]9] A& AY

ZEO| gt ol A 7ol A== oAt
S=GANYl| ol Aget 5441 1A =
ZJH= CISPR 16-1-2 % CISPR 16-2-39]
Qom CISPR 11 8.2% #x]

C. %% 0z ¥ A

220169 6¥ CISPR 11 /1HS 9
HEHEIA(CIS/B/661/RR) 3%
° 20199 10 A3l F2] Al CISPR 119] 4]
HEE AAollon, o] T 1=9] 4]
FAZ ED7o2 ZPol7| 2 519om, 7iE
fragments(f1~f7)2 E&s}o] 714 24 115
2021d 10¥: CIS/B/777/CDV £A4] %
°2021¢ 19 209 ~ 229, WG1 3Mt 39
2 2021¢ 59 109 ~ 12¥, WG1 3M} 39
22021 6% 179 ~ 18¥, WG1 3M 39
° 202249 29, WG1 W} 3]o] 238
° 20224 9¢¥ 37 FDISO] gt 2=+ NC9J
1 23}, §4 A2HE(CIS/B/809/RVD)
° 2022 119 2¥ CISPR B &3lojlA, WPT
EV(FRAG1) ¥ WPTAAD(FRAG3)Z A|<J5!
CDVE XI3¥ok= 2 27golar, WPT Evol
oigt o 2 I Q BAIE ot
7439] o =4
FRAG2/4/5/6/7<& CDVZ E3}slo] s 9
EX o= 53t FDIS(CIS/B/831/FDIS) A1y
3019 249 3Y IS FA|EFoZ WY oy

St

°

°

2. CISPR 11: 28 &X QAKet

7t 7|
CRE 23 a7Agel B gow

‘Requirements for measurements of
robots AE-CE FRAG4E Eatslo] X34

Lt =2 L&

@ 718

° Fragment 4+ Requirements for
measurements of robots W&C & 2H9]
EMI 27 A a7400] Bt e g e

93
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EMC(HX oA & M)

& Hol = B UyE Uk
AR/ 9889 Z3o] CISPR 119
ol S w3] ol 1 o=, 84
z2H
N

ZX, Ande] 2%, 24 =X, 3 =%
Y 2% 9= 2R 25 ¥ AY 2R
7%k b, By —“it 7?* LN

=
& e 2% _E-_E Q2 222 CISPR

® 8ol A
-2% g0 .

mechanism programmable in two or

‘robot:  actuated
more axes with a degree of autonomy,
moving within its environment, to
perform intended tasks, 9J=3st UFE
Sgst7] Sfe, 1 2Pg tielA |2lolw, A&
ZYEo] T 7l ool £08 mEIHT &
M= AE HAYUE

Ak 25 8ol 3718k ‘industrial robot:

o

o

o

automatically controlled, reprogrammable,
multipurpose manipulator, programmable
in three or more axes, which can be either
fixed in place or mobile for use in
industrial automation applications, At
As3t 8o AREEY] s, ARsAle],
A1 7ks, T 247, 3% ooz
w2 g A, 17 B ol580R A8
/\ o]l— _EL_H

olg 22X 8o] F7RL medical robot: robot
intended to be used as medical electrical
equipment or medical electrical system,
o8 17| 17| 8 ArHoR AgHES
o 2

48 w3t go] R

maximum load that can be applied to

‘rated load:

the mechanical interface or mobile
platform in normal operating conditions
without degradation of any performance
specification, ‘3 AFFe] A7+ glo], Ut
B4 270K 717AR1 QIEfHlo|A E= ofF

The smallest imaginary circle around
the configuration of the EUT, radius r

Consider the worst case
The virtual circle boundary of
the fixed part of robot

Antenna
reference point

lgnore the effect of extendable arm

I = Measuring distance

(38 3-1] &% Jis6ln 2xoj= TS

TR 280| &AL A



H3% CISPR 11(ded/ntet/9|&7|7]9] EMI #A) BES 5%

® &3 874
o BAL W% 24 A, BUT AAE 280 e
17RO FuE 9l JARR= FUT AloES
5% et 7P A2 ¥3o] Eojof op,
34 BRI F2ole 2RO HE FES
FARRE 11 o= I3 3-1 A% sRRE 232
54 B EUT 74A| viZe] 54 /730 %
Qef W&o SR TES R3S RS
B9l 289 54 Z/7Y £ =R
A Aol F4 HEUE A st HE
74 AAstaL g A5 A E RAL
82 AR gZA0| 7Iokes o
> EUTY] Hjz|oflA 259 o} gi= AlE &<t
B SR AREA =AY 5 U
° 17 2RO A9, K 79o] A ARA
F4ololof of, QP 25 B2 KIS

—
Manipulalnr ’/
(EUT) /

AC mains — ."I
power input /

Bonded to

round
9 Insulator

(=15)

(23 3-2] Hie X8 2R AA”O| M- Yol

T UEE, 2R AvsHA 1= A9
FASEAY 28 ARl 4] Adsk= 52
A ARAe AEE 2 5510
A71270& S53foF &

c ol ERZ 7EE
HHo e HARZ
EAMG Q1A VCP 7182 7] A=A,
VCP7} Q= AwAIRIA] of o] wet T3k uist
AR B4 X EUT offo w2t 15
cm, 40 cm, 80 cm =°|= EUTE AX[%+

o A B0 & Hie AA1E 2R dfsf, T1¥
3-2 9 3-30] Arg=o] glom, Hiet dAlE
g EA/eH 2802 dE 25O A
o= 1137 3-4 E 3-50] Agsil, &4
EIRI9] oj57]7] 9 HOf Fsof| tiet HiXE
I3 3-60f A5

o 1,
9,
=)

ofr
.-
N
&
o,

ol W =

Contraller (EUT) ﬁ
L L 4
.______: i'MN

L ‘ Pl

ill Bonded to

ground
SR, _H\
R "
S 2 [ |
— st
';\,_,\_‘-\_C_ mains
power input
SS9l AR AIF AR

95



|EMC(MXTHEAN)
2 EUT volume
it {ignering the range of motion
' of the moving elements)
Manipulatar
{EUT)

Cantroller
(EUT)
> CMAD
[= Jithe ane on the AC |
mains power of the

mainipulator unit is
nal visitde}

=xo o
28 4

(28 3-3] HiS X[ 2R AAHO AL sl

Bonded to ground

Insulator  Termination
(=15)
(72! 3-4] ZGI/EY %) 22 NAHO HE

96
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M3 CISPR 11(M/W3t/227|7|9] EMI FH) BES S5 |

Teaching box
(EUT)

EUT volume
(ignoring the range of malion
af the axtandabile )

Controller (EUT)

EUT boundary at
the tabletop's
height _

Manipulator %‘\

A

E——
—
_:.,_—-

IEC:
(32! 3-5] ZBHISY/E HX) 22 AR AL ol SRS 95t LTI AIE A
E
E
Elevation Elevation L
L E

’//"= E
Plane L Plane E
E

Herlzontal load Vertical load e

(23 3-6] Y B Qz7P7| W 29 Fofo THEH B
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EMC(HMXtIYEY)

® EUTEH®)9 H3} =4

° AR ArgAlel wet, ojed F2] i
AREEERS] otk B2 HEofA Aol
ojofAoF o
E5O) A W R IAE B2 E 3-3
e S HER, ofsy B2 # 3-49
2 BER A[sfof s, 7t AREE
MEHO= AJg Hofof o ¥ AR}
ol 2| W e AEske sERE
23 Al ARl BA(EES] 54 9 A
SH/EHE BT EZ®E Hleok 5, HF
=782 1] oM Al Eofof o
o oV 2R &4 24|, = % 7159
Hisio], Tk 52 mert AR ) Es
goke B¢, L HE B BEE # 373
3-40] AFH HEo] Ffsiel AlY
B7FEofoF g

o

JL}jN

N>

o wH o

(& 3-3) 15y 229 S BC

C. %% 0z ¥ A

20169 6% CISPR 11 7HHS 93t AE
H14(CIS/B/661/RR) 31&

° 20199 10 A3l F2] Al CISPR 119] 4]
BHEE AAollon, o] tro] =9] 4]
TAE ED72 2 A= st3leH, 7id
fragments(f1~f7)2 E3s}o] 714 24 1

° 20219 10¥: CIS/B/779/CDV &4 dy

°2021¢ 19 209 ~ 229, WG1 3MF 39

2 2021¢ 59 109 ~ 12¥, WG1 3Mt 39

°2021¢ 6% 179 ~ 18Y, WG1 3M} 39

© 20224 29, WG1 3HF 3]9] 21

° 20224 9¢Y 37 FDISO) gt 2=+ NC9J
1 3t 24 A2)H(CIS/B/809/RVD)

» 20224 11¢¥ 2¢ CISPR B &3loll4, WPT
EV(FRAG1) @ WPTAAD(FRAG3)E A2}
CDVE ZI8iok= 24 27013ial, WPT Eve
oigt o A I Q BAE st

Operation mode

Description

mode 1 The robot is powered on but in its idle mode of operation (static state).

Mormal operation mode at rated load, rated speed, defined maximum pose and

mode 2 trajectory (e.g. cube location which refers to 6.8 of IS0 9283:1998).

Similar to mode 2, but with all corresponding parameters (e.g., load) set at

mode 3 approximately the middle of their specified range.

H 3-4) 0|S¥ 29| £% 5

Operation mode Description

Battery charging mode: the battery charging level is less than or equal to 20 % at the

mode 1% beginning of the test and remains less than 80 % for the entire duration of the test; the
robot is in charging mode, with its main function(s) idle.
MNormal operation mode at rated load and at rated speed. If the robot cannot operate

mode 2 ® at the same time at its rated load and rated speed, these two modes shall be
evaluated in turn.

de 3 = Similar to mode 2, but with all corresponding parameters (e.g., load) set at
mode approximately the middle of their specified range.

then both mede 1 and mode 2 (or mede 1 and mode 3) may be evaluated for compliance with the limits through

If the robot can be placed in both its normal mede of operation and in battery charging mode at the same time,

a single test, with the EUT connected to AC mains power. The test report shall specify how the EUT was
placed in both operating modes for the test.




H3E CISPR 11(Me/Ie/A=717|9) EMI 1A BE3t 58

299 O £ 2L A3

> FRAG2/4/5/6/7& CDVZ &3kl 37 4
=¥ 97, 53t FDISCIS/B/831/FDIS) 2%
Zolm 244 3¢Y IS TAIHZ 2 WY oy

3. CISPR 11:74 HER3 274k

7t 7|12™84

o A HEEHH 2B digt = 87ARe R
‘Requirements for wired network ports’
AE0Z FRAGSE Esto] g

Lt 2 L&

O 718

° Fragment 5+ Requirements for wired
network ports W&-2= 7] CISPR 11 ED.
0.2 FFoA= 74 B4 ZEO] gt e
Aw B 712 285k egto, CISPR
329 W8S wgstel CISPR 11 ED7°0
8712 37t I

® 8 3|

o FA YIEYE XE ‘wired network port:
port for the connection of a
communication device / system intended
to be interconnected to widely dispersed
systems by direct connection to a
single-user or multi-user network, &
A3 EE OF A83 HEST] 43
=] BHisiol] A Al2H A7
AEE=S oy B4l oHE ZE 8of Hols
CISPR 32:20159] Y802 713t

° 273, HiofE, 4le g YEFZE B3t B4l

CATV, PSTN, ISDN, xDSL, LANS ¥3}5t

HESQA. Zp|/vjai AlolEE =3 4=
Aom, B4l Ak YHE AC/DC A A
AL & U

cAIE e AARIY] AE e dEe
B0z gk ZE(G]: RS-232, RS-485, IEC
61158 Z18¥9i9] W= v [EEE 1284 ¥
ZE, USB, [EEE 1394 3H) A=, 2 A=
o] 5 7|5 Al ol ARSEE ZE B
FAUENT ZER VE=R] 35 T2 AR
T30 “telecommunication H= network
port' @ A%

® s871&

> 150 kHz ~ 30 MHz T ok 74 VIERIA
ZE| AL = 87|52 AR CISPR
329 Y #E 35 =F

o AR W A Wl 51871 HIHA QAL
32 (Asymmetric Artificial Network,
AAN) ARglA =25 glolw, AT oY R
HEYT ZES] 150 Q FFLE AWEA
#*= 7

o A Y/ E= A eV A8 A=

2% HAol| w2} ohE. CISPR 32:2015/

AMD1:2019 Table C.1 &%
T 2VIE A 4 Al 59

87|12 A8

(¢)
oo

°

® 24 274

o A& 01 50] FA4of| T, 94 YEYR
ZEO] tigh A W& 24 43 A, EUTS)
JA4LS CISPR  32:2015/AMD1:20195

wes 3
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100

EMC(HMXtIYEY)

(B 3-5) AlHOIM Eot= 181 71712 Mz ol S187IR(RY HEYT ZE)

Class A Class B
Frt:grt:;gcy Voltage Current Voltage Current
MHz QP AV QP AV QP AV QP AV
dB(pV) dB(uV) dB(pA) dB(pA) dB(uV) dB(pv) dB(pA) dB(uA)
0,15t00,5 97 to 87 84 to 74 53to 43 40 to 30 84 to 74 74 to 64 40 to 30 30to 20
0,5to 30 87 74 43 30 74 64 30 20

frequency.

wired network port under test.

In the frequency range from 0,15 MHz to 0,5 MHz, the limits in this table decrease linearly with the logarithm of

Excluding measurement uncertainty, all other elements within CISPR 32 shall be applied, including but not limited
to the selection of measurement procedures, test configuration, cable characteristics and ancillary equipment
(current probe, capacitive voltage probe and/or artificial network).

MOTE 1 The voltage and current disturbance limits are based on a common mode impedance of 150 Q for the

MOTE 2 The application of the voltage and/or current disturbance limits is dependent on the port type and on the
measurement procedure used; see Table C.1 of CISPR 32:2015/AMD1:2019.

Ct =X 01" & A=l
220169 6¥ CISPR 11 ML 9
AERTA(CIS/B/661/RR) 3%

rok

T 9=, F3 FDIS(CIS/B/831/FDIS) 1%
F0IM 24 39 1S A EZC R 49 o

- 20199 10€ A3l %3] A] CISPR 1191 92] 4. CISPR 11: 1 GHz =1} 9| W=

B4E 2751910, o]F thgeo] 1=9] A
FAZ ED702 Z1¥ol7|2 513 om, 7iE
fragments(f1~f7)2 £3ts1o] 7i7g 21 715y
> 2021 10¥: CIS/B/780/CDV #A] &3y
° 2021 19 20¥ ~ 229, WG1 M} 319
> 20219 59 10¥€ ~ 12, WG1 3M} 39
°2021¥ 6% 17¥ ~ 18%Y, WG1 Mt 319
° 20224 2%, WG1 3W} 3]9] A5
> 20224 9% 3 FDISOY| tigt 2=+ NCY
i 43, 54 A2E(CIS/B/809/RVD)
°2022¢ 119 29 CISPR B &3]0j|A, WPT
EV(FRAG1) 2 WPTAAD(FRAGR)Z Al2l5}o]
CDVE 2ok 2 270131, WPT BVl

7t 7eye
1 GHz 23} theje] BAMY 9 Q7]

TRE Y809= Requirements for radiated
emissions above 1 GHz A=-02 FRAG6E
=dsto] Z18H

Lt =2 U8

@ 78
° Fragment 6= 7|& CISPR 11 ED. 6.2

HZoA= Group 2 717100 disiARE 1 GHz
~ 18 GHz HH9] EAt ¥e 5187|182
H715190W, Group 171710 dieiA®=
CISPR 329} 53t 18712 371 Al



H3E CISPR 11(Me/Ie/A=717|9) EMI 1A BE3t 58

B 3-6) 2AF 550| @7El= 2D FIk

Highest internal frequency

Highest measured frequency

F)(
F, =108 MHz 1 GHz
108 MHz < F, < 500 MHz 2 GHz
500 MHz < F, =1 GHz 5 GHz

F,>1GHz

5 % F,_up to a maximum of 8 GHz

NOTE F, is defined in 3.1.17.

H 3-7) ANHIM FH== 8 1 717(0f) ofst =4 ol 51871F

Frequency range

Limits for a measurement distance of 3 m

dB(pvim)
Class A Clasz B
GHz
Peak Average Peak Average
1to3 TE 56 70 50
Jtob 80 B0 T4 34

At the transgitional frequency, the more stringent limit shall apply.

PEEED

° ‘highest internal frequency, highest
fundamental frequency generated or
used within the EUT, or the highest
frequency at which it operates,
EUTWolA] AREIAL EA¥ek= 2o 712
Fokr B EUTE 44 7le 31 S
0] 27}

® 3871

> 1 GHz ~ 6 GHz 9] EAL W5]) 518715
718} Foke 992 1 GHz ~ 18 GHzZ
s, A 6 GHz ~ 18 GHz tig 9]
518718 87oH] %
CISPR 329} 5LokA, Wi i Fuio]
et 2 Hu g 2% UiE Ho
FIPE 2 396 GHZA 27 Tl

o

o

o

HEPE6 GHZE 2351 499 518712
HE 7] ¢l A8 T e Ve
3-6 A=z

Group 19] Class A ¥ Class B 7]7]°]| thigt
1 GHz ~ 6 GHz ti99] BA} Wi5] 31871
37 35 292 5 299 diplg ne
ARgstofof oh, Ao Aupr| il HF
Aup7| Adxgho] AMgE 5= o

1 GHz 23} tje] ¥& &4 Al, 19 A4
AR} Zo] of7 9 AujHo] ofsh AAdH
Wefolli= T4 Aup] 5187 |es 2854
%5 FAV} 7S Aok ABAIAES
AofsAY Zgkeka kS o E= JIYH
ARE Aol 7IFEd A9AE
AlofebAY 2esial k2 o i et
HSeHA =, oleiet ol2 E AuH 2R E| 9]

wpsiol B A 5187152 A8t

A

101

0 W =
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EMC(HMXtIYEY)

@

71 9 tE Wl AT 2 B SIS
BT A8

= 3.1.178° A" EUTY F7] 7182
st 3 m E= 10 m AZolA S8
S = Qlom, TIEARR} HE A TR B4

o} 5871ES W

273 QAR

°1 GHz =3 919 =4& 8, CISPR
16-1-10f Hoj= A¥EH BA47] E= =4
A7} ARgE|oof &

°1 GHz ~ 18 GHz dWj<¥of disf, CISPR
16-1-40f ¥71€ EU7t ARgE|ofof 3.

o AR diiel], HAIE Aup|E A8E=
518715 o2 4 6 dB o} FUTC) HIES
AT 4 Qe A g ZHa] uizhst 24
A|2ERS ARESL0] 10 m 2L 288 S5
R2(1 GHz 2 92] 2452 71471 3
m%)

° SAC ¥ OATSE= 371491 HukgA7t
74 £ 92

1 T1 0

I ERIRE

Sk

°2016d 6¥ CISPR 11 HHS 9
AEH A (CIS/B/661/RR) 37
> 20199 109 A5l £3] Al CISPR 119] §A
B4E 2751910, o]F thgeo] 1=9] A
EAE ED70= Aol |=2 s13loH, 7
fragments(f1~f7)& £35}0] 714 21 2
° 20219 10%: CIS/B/781/CDV 4] 3}
> 20219 1€ 20¥ ~ 229, WG1 3M} 319
> 20219 59 10¥€ ~ 129, WG1 3H} 39
°2021¥ 6% 17¥ ~ 18%, WG1 Mt 319
°2022¢ 29, WG1 3MF 3]9] A5

> 20224 9¢¥ 3j= FDISO) gt 2=+ NCoJ
1 21}, §4 A2E(CIS/B/809/RVD)

° 20224 11¢¥ 2¥ CISPR B &304, WPT
EV(FRAG1) ¥ WPTAAD(FRAG3)E Aol
CDVE Zl8ot= 242 27613l WPT Evel

° FRAG2/4/5/6/7< CDVZ &3sto] 3jgt 9
T3 9= F3 FDIS(CIS/B/831/FDIS) 1)
S0l 249 39 IS SAREZCZ I oy

5. CISPR 11: 4 FIx 15 MZE
Ak

7t 71284
o FA FHe s AlE 8RNl et
802 Requirements for radio enabled
products’ A=0E FRAG7TLZ HE5}o]
Z13y4
Lt 0 UE
@ 718
o Fragment 7= Requirements for radio
enabled products W82 = 4 54l 75
IR AF AR aTARNE B7IR
(A=/80] ®73E: Requirements for

equipment with radio functionality)

® 891 49
° ‘equipment with radio functionality’:
non-radio equipment (host equipment)
including one or more radio devices or
plug-in radio modules that can use host

control function(s) and/or power supply’,



(2 3-8) AIE0IM E-8== O8 1 9 18 2 717101 Het Tel/Tz

H3% CISPR 11(ded/ntet/9|&7|7]9] EMI #A) BES 5%

Yoll SI7IE(QELE ZE)

Class A Class B
Frequency range
Limits dB(uV) Limits dB(pA) Limits dB(pV) Limits dB(pA)
MHz Detector Detector Detector Detector
97to 87 2 53to 433 84to747 40 to 302
Quasi-peak Quasi-peak Quasi-peak Quasi-peak
0,15t0 0,5
84to 742 40to 302 74 to 64 2 30to 202
Average Average Average Average
87 43 74 30
Quasi-peak Quasi-peak Quasi-peak Quasi-peak
0,5to 30
74 30 64 20
Average Average Average Average

a

Limitations and restrictions:

decreasing linearly with logarithm of frequency

The application of the voltage and/or current limits 1s dependent on the measurement procedure used. Refer to
CISPR 32:2015/AMD1:2019, Table C.1 for applicability.

Excluding measurement uncertainty, all other elements within CISPR 32 shall be followed, including but not limited
to selection of test method, test configuration, cable characteristics.

MOTE The voltage and current disturbance limits in this table consider the fact that the antenna port under test
Is presented with a common mode impedance of 150 Q. Thus, the two limits are interrelated by: V- I = 20 log,,

(150 Q) = 44 dBQ, where ¥ and I are in logarithmic units (i.e. dBuV and dBpA, respectively).

A 71301 O]% 717]: SAE9] Alo] 75 > ‘radio module: assembly consisting of

U/EE AY 33& A8 & Q= oy one or more radio transmitters and/or
o9 % %}ﬂ = 209 A BES receivers, intended to be incorporated

Eofoke HIFAI7] (B2E)

(WAL Y FA71719] A2 A4
7P 32E7 ¢ Qo B O
= 7)) E= o 71719 HlolE
wggo= AZE 5 9S)

‘radio device: assembly consisting of one

in a host equipment, ¥4 &&: SAE
et AR =g o A opol
S/IFAVIE G REE

‘radio transmitter’:

o

device producing

radio-frequency energy intended to be

o

radiated by an antenna for the purpose
of radiocommunication, 4 A7)
FAEs4l SA 0= QU] s FA Fuiar
o7} AAgElo] AR S o A

or more radio transmitters and/or
receivers, capable to function on a
stand-alone basis with or without
additional accessories, §41 AA]: 741

eIt Bl e glo] SHRoR 5 @ H87E
ST & o B A ol F/4arE » 24 7)%50] gl 7171 Annex F] 374
99 298 7S A8 (& 39)

103
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EMC(HMXtIYEY)

B&4 F (A 7150l 9& 71710 gt

Z71491 2FARD

° W A1 Al EUTS] 780 sl Al o=
571, HFA 7159 A, EUTY 44
7.580) B71E 87ARNS weElof o A
7162 FUTS] Lut FaRA 08 F4d=ofok
o Y e AF olRE EFe
AgA A0l A 71Z =] ofof T
(Hla A 7159 $41 Be= AE FA
71%0] Ae=l= T4 s £l of,

4 4719 23kE A slr| Yol 573
ARIS) FA4 F4l Fui= oA TEE 2olo
273t s wisfor 3

o BAF IR ATE A, B4 7)50] e EUT=
6.2.2%, 6.3.2% = 6.4.230] Wzt g7
TE E= 4] HTojA] Brislofof 3t oA
HHoZ FUTE $41 BEQ| 74 7502
Bk 4 9k2, ol 6.2.28, 6.3.2% F=
6.4.2%9] HE IAAE T/ Foke
4%, EUTY F4 Fafox Ak
dgota, ofd e FAIGh 1 GHz &3t
o] Bt W& 51871 A8 Al EUTY
W X1 S 270 §4 71719) Sk
FA AR, 74 2E A BE/5lR)E
aesfior g

o AT ®W= Al A BUTE= 6.2.1%, 6.3.1%,
6.4.18 = 3 3-80] w2t 74 715 o]
DT = 4l e grislojof 3 ofA]
HHO R FUTE $41 HEQ] A 750z
Wi 4= glom, ol W& SHARIE S50
S5He 79, EUTS] 41 Srafrofa] iRishe:
Aoty o e FAIEL
EUT7} 3 m 23} Zol9] 55 AlcleE Boto]

5 QU] AR XEVL Q= A, B

N

3-89] Class A T+= Class B9 QAR
285t CISPR 329 871H S784*KTable
All, A12, C4.1.6) % s 83

2% 0 U A4

°2016¥ 69 CISPR 11 78Z <Rt

HEXTA(CIS/B/661/RR) 37

> 20199 10¥ A3l £3] Al CISPR 119] §A
H3E 2A5190m, o]F o] 1=9] A4
AR ED72E APl |= sf3leH, 7iE
fragments(f1~f7)2 E3sto] 7174 2 XI5

> 2021 10%: CIS/B/782/CDV A )

2202149 19 209 ~ 229, WG1 3H} 319

° 202149 59 10¥€ ~ 12, WG1 3H} 319

2021¢ 69 179 ~ 18Y, WG1 3} 319

©2022¢ 29, WG1 3MF 3]9] A5

> 20224 9% 3 FDISO|| tigt 2=+ NCY
T3 A3, 24 A2E(CIS/B/809/RVD)

° 20224 11¢¥ 2¥ CISPR B &3loll4, WPT
EV(FRAG]) ¥ WPTAAD(FRAG3)E Al<fs1od
CDVE Z8iole= 2 270131al, WPT EVe
ot 3 A Wk Q A4S 2lHslo]
Z439] o)A g S oY

> FRAG2/4/5/6/7< CDVE E3510] 3l &
1 o= 53} FDIS(CIS/B/831/FDIS) Z13
3019 249 3Y IS FAEZOZ WY oy

°

6. 7IEt Akt

7t SAX H7t Annex H AHK|

° tieg YA 71719 87t Al SAA BRI
228} 4= QI 3t Annex H/HAMAIE. Thh
8ol 5848 Esto] CISPR/BY) IEC
Axel A AW BAE AXGE T



H3E CISPR 11(AMR1/148H/ 91271719 EMI X)) BEX3 =5

CISPR TR 16-4-3 717820l W& Adsk= 70lf= Hiede}A] B6k1 CISPR PAS 38 BA2
RS HE 95 g, 2~3d ¥ CISPR 11 ED7

N

AMD1°o& =k A<l
Lt. Microwave oven X2

o AQJ/3st/Ol2&  Microwave ovens L. Wired network port
A9t 7]7]+= CISPR 14-1(7F471719] EMI - 9] g2k 220 kVA 23} 75 kVA) EUTY]
TA) EFOZ olF Wired network portofd] B&=R= Conducted

0 W =

emission®]| Tt 518715 Ysfok= Bk
AES A
7 H3E 8% A __
Ct IT MEAISS| DC &E =%
IT AYAENA Conducted emission
1. CISPR 11 ED7 A=l 248 93] Artificial Networke &7t
RIS 4%, DC 2H719] 52to 2 o]

°

>

_ R
71 CISPR 11 ED7 2 Agreis BAVL S, oA HpoR AL
> CISPR 11 ED7 ¥&2 &4 FDIS(CIS/B/ H20. wlelo] 7] RO 0] of-o]

831/FDIS) A7} 3l& FolH, 2023.12.
27 =718 A 4e61e] RVD & o
20248 3¥ o] IS(International Standard)
THZo] ey algel CDV YAPIAN 712l
HAARTo] glglong uig [S deyst 4
Ao, F7HAR] V] o 48 9 7t
HAS Q5] FDIS A4 BAE XIdgstsiom,

Ed3t ojdo] gl= AR RVD B}
3

o

WPT ¥ WPTAAD®] thgt 571 &4, 1T
AFAEL] DC 274 ol 52 Hdslo] 37
CISPR 11 ED7 ADM 1 21 A8 15,

2. CISPR 11 ED7 AMD1 71 A=

7}. Radio-Beam WPT 4
o B WS 0|83t A ASHR 114
QoA T Wge] glojof o]2x] 23, ED
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x4z

ISO 11451-2(X{ZF LA} LY

Algidd) BEEst S

Ligks @4 M h 2

(P HHE) M2

212171 2Ho] HBH ISO 11451-2 74X
(R0 HAZ = A=

] H1E 71

[EC CISPR A5} D &98k= Zo] 15 m =9k
A7, A7) BE B o 2PCE 1E5E=
A F71 48] E 7| 53], A7 AR
A7)-42F u] d2j3 BE ARk A7) 17
HEoA IEE AAw W9 ST
387152 TR U= AYslolt) g M=
T2 g HE 9 yodr|de] AE HE
2R /71AE 2o, Fx/EY/AA7] EEE HA
59 EFAM AAH] o] 15 mE Zifol= HE
4 28 Hav)e ALttt olek HEC, AksAt
2 AgE0] ARk} Yt dE A BEL 1SO
TC22 SC32 WG3ollA ddstar }lom, -89
H= CISPR D 4£9]¥35|9} 5YUsict.

D A91¢3] Aketolls, T2 ofel9] A& A
AEER= $4TE BosP] R 71 9 AR
TR 2RI WG1H, AFsAll 213 Aak=Au
4 Q1 AFe] FAVE HSoh] gt 71E 2
NS T 2Rl WG27F Qlth. WGl
30 MHz o139] A71% W2/d5ol Hgt sA 7=
AWgS Fotl Lo Akstol= 30 MHz ofote]

2023 NSAH HAL Moty BE WHY o

Ay

35t

PR s AlEES HEsk= TF LFE £l
At WG2= 71 12V/24V HE 9 A A"}
ClEo] 48V miIE SlojHEE RE I
71231 9 slo|BEE AeAte] 1A} g E-Eat
7R A sl 4 AX9] A ol gt
F2S st 9k E3L CISPR A A9Y3]et
T AGE Y ARES W9 Al Het
=9E o= 3% FYHIWGE)E +FokL Utk

ISO TC22 SC32 WG3oAE =} o]
WAISO 11451 Alg]=), F-& @] WAISO
11452 A|g=), £& g9 3=45(1SO 7637
AlE)2) E A=H/EE gde] 47 WAIso
10605) 59 A 209 F- @otal Slch

IEC CISPR D, ISO TC22 SC32 WG3 =A|IHZ=S
EMC H&9193] D AH3|(THAE: =y 284
71337t Fetal Qlom, D Afsh= A
st el opat S dneie, 2elHE=
Fejo}, 2AXIRAEA}, HLHE, FAN| T eut=,

oo, LA, WA AEARPIETY,
F=ASAATY, A=A S, A=A,

Adzels, AR S0 U o8 A%
22l 7ol AE HEsjelos Fslo] BEalT
ok



HAF 1SO 11451-2(X12 YA LHA AlEu) BZ3 S35

Committee Standards ‘ Scope Status
EC CISPRD WG1 | CISPR 12 | At ﬁxrf& Z8h =3 (30 MHz Olio*) T=HINE F (El—document)
CISPR 36 A2 HA ES) =F (30 MHz 08 AMD 1 &3 ('23.05)
IEC CISPR/D WG2 CISPR 25 R U7 T Y 2F B/ A 6T 7HE oY
[ 1S011451-1 | ZEY8 st 7" = (2% DIS voting)
1S011451-2 Q|5 OtELt, AtaF MAtT LY 58 7§ F (27 CD voting)
1S011451-3 L7, }2 A 48 457" F (DIS)
1SO11451-4 At ot~ HAb LS A4z £ (122.05)
IS011451-5 Thekd, X A L 10 23 (23.05)
15011452-1 | 8 e 5E i F (2 DIS voting) |
1S011452-2 | 9T EH L T8 HAL LS - (3T
15011452-3 TEM Cell, 5 Xt Ly T (AT TN F2)
1SO11452-4 [ BE shy|2 M Ft ! - (5T
ISO11452-5 | Stripline, £ ®Atmt Lo - (2%
IS0 TC22 SC32 WG3 | 1S011452-7 ‘ RF ZE =Y, 85 AT W4 2T Amd. 87|
| 1SO11452-8 ‘ A7|E 85 M Lo 3= 4" E (2 DIS = CD)
1S011452-9 ‘ FO8 &=417], 25 HAm Ld 2% 22l (21.10)
15011452-10 ‘ IPEET £ FHE Ly NG
1S011452-11 ' FEH SE A L 2a 4E F (CD)
1507637-1 ‘ ZsU8 4T 0F (23.12)
1SO7637-2 28 YA ft=ds 38 48 N )
1SO7637-3 S2E UsH Bz ds 3T (4T N Ha)
15076374 ‘ 2E QAN BT YE ED)
ISO7637-5 ol A g2 UF - (17
ISO10605 XAEE/FE HH? UE 3T 2H(23.06)

(2 4-1] NSAE T Moty BE M1

ror
Ofor

g/ H2E 20238 MS T HEY BE ADHS o g BI3E 1SO 11451-2 74y &
CISPR D ¥ ISO TC22 SC32 WG3 3]9k= 87114 ISO 11451-2 Road vehicles — Vehicle test
F712 JHFEE=H, Sole 62 5YEE 97 methods for electrical disturbances from
597} ISO TC22 SC32 WG3 319], 69 12Y+-F narrowband radiated electromagnetic energy
1597H4] 49%F CISPR D 31915 AHQ] HefrlofA — Part 2: Off-vehicle radiation sources= &[]
MBI S vEste] =Y, v, ZEgA, ohet HiAR g AlEHPHO] thek 20 & 2021.06

I, YR, B2 5 1278 5000 W BRSOl 5% 7 Aklo] 5elslo] @A) 2nd €D Votinge
Faellon], 9% qESke D 40ls] ARold  FEEUT. (1T 4-2)
13%0] A AER AR EE
AN @k IF 4-13 2k =9 74 Yo oot zo

1. X=F ofd] w3k A8 A] A]Ego]A v
A AL QALY
2}k Zo] @ ok} H] =S 113t Al
o|5EAI4G/5G)E TEet Al Wz
tEAT YA AY

Jut

AN A
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6. Jdd Wi A=

Under development

ISO/CD 11451-2.2

Stage: 30.60 ~

30 Committee ~

30.00 2023-01-25
Committee draft (CD)
registered

30.20 2
CD study initiated

30.60 03-24
Close of comment period

30.92 023-08-02
CD referred back to
Working Group

30.00 3-08
Committee draft (CD)
registered

30.20 123-0
CD study initiated

30.60

2023-10-
Close of comment period

30.92
CD referred back to
Working Group

30.99
CD approved for
registration as DIS

[J2 4-2] 1SO 11451-2 Ed.5 7HH 55

*f2 Of2 W3 M3 Al 22/E3op
e

1) stojEe= A5AL, 7R HIRSI 244
oS PRt 2T 715 HAPT HHolEd
et ARt Qhlo] S F-asiRlHA AEA
WA} sARET A AR e
Al A=A Qi

2)ISO 11451-2 : 2015 4%&ojA EV &
Al2do] HAE AFe AEE ==
IR, S Wil It 2 R A=
Y, AE, SA 5 240 e
7159 FE/A2E0] FAE e AT
ot AlSteS: ol A (TF 4-3)

3) 73] FEE 3 Aof7], BV HiEf2] Aof
A S AREFPAREAR] All, AFoflolE]
2 Aof7] 52 2] S5l BAEP] e

[ o &
ﬂ*‘ﬁ%ﬁ';glg -
\ i (78 T ul
| 4 NI
g \¢\
e -

s

[3& 4-3] I1SO 11451-2: 2015 Al

010/ an [ Camera FoM Radar e,
e[ @) S e = A
) ¢ R \ S|
i = m

= T C 3

&
o J
(RBSBESP)
“
| —
ECUIEMS)
o)

2

N—

(72 4-4] MEFUKISH 2O g Xl

A 7 HA] Fhet AAE FAJoHA
5 AeollA A AT ARE
BN S T R M s e O et R P
S FHsh=t AV Aok (T 4-4)
4)1S0/ 11451-2 5% 7WgolAt= ALSE ®AF UV
|2 AE 7Adsk] Aol 2F=ke] 41
[P ok, 19k yE ZHejEol4d,
A #LE QFAEE PR oot
5) 71& Al g Ak 9fRh 7 e i)
W7 Ale7]7F 9IX8t RPR(Reference
Point for Front bumpen® =AF U3 QL)
FA 2 m ol HolA Stk IEE Rme}L A}
WA QY] A=(D_bumpen)E AFEF4H
Al A AF B0 =HE HojAof Shi= WAL
Wi Q] IX= Aottt (1™ 4-5)
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Jut
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=
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M4 IS0 11451-2(:K2 WAF LY NZie) BZ3t 53

(7% 4-5] Ay 43| N}

2. A LT QA

DA 23l GAEol
ARFPAEA SEA 2D UG A
F7IN AZ3H] Sish Belpeold 712
/% 9 W] FU% aTA] 27pE)

2) 71&4e1A 9]

A B0l a2

e AR H

A3l

AREEE V2X Fuke 7] Het At
S BB A8l B 4-13) 2ol 6 GHZIA
4-field probe calibration B'H< ARSSHES
HAE ool

B 4-1) RO Z2|HH0[M U
7= 71E Hy
0.02 ~ 1 GHz | 4-field probe 4field probe
1 ~6 GHz Single probe 4-field probe
6 ~ 18 GHz Single probe Single probe

3) 71%&4 #/9{Lateral Field Uniformity)°]
54l 200 MHZz5-E 6 GHz7IAl+= 4-field
probe verification, 6 GHz °©|%2 Single
field probe verifications ©|-&sto] A4
Al F30] 80 % ool 71 A v

6 dB HA oJYiE TEfoF 2t

ZWH(Frontal Field Uniformity)°l

4) 71&4

tfefiAl 200 MHzRE 6 GHz7HA| 4-field
probe verificationZ ©l-&st] A AlE
FI2] 80 % ole] 71 Al HiHl 6 dB
HA}F oJUiE wHESfof st 6 GHz °1d9]
9 A HFA=E 85H] =t (¥
4-6)

. X 20| A QE|LE & £ nofet Al

1)1SO 11451 Al2|2e} 54 AsAt ARkt Wt
ECE Regulation 102 T3 Aol tisiA Zo]
12 m, & 2.6 m, ¥°] 4.0 mE SlUgt=
ZI5= AJFRS Large vehicleZ 2513t
2) 1 GHz oV WA Uid tEle] 3 dB ®
ZHt} 7] Large vehicleo] tiajAl= otEut
X o8 ¥ olEsto] AgFe] HA| Lol
el AAtE RARHES st (19 4-7)
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GHz7IA] IA BZ(PM1 = PM2)Q] A5 S
ARESl SEA|TE, AA] 'S4 LASHA]
b= S HEN3150, 59k, Al
P2 271 9 A8 Fukeo] HAS
Estylon, [SOoA Z2HH AR &

ZAFsAL AA M ECE Regulation 10

o

T FF
[O3 4-7] QL &1 =2 1245t BIAL LIA

o R &

4. O|EEAI(4G/5G)2 T12{5t Al WX revision 0701 Y54 &-&42 oot
(F 4-2)

1) A5t 22w W AldellA= 10 kHz ~ 18 2) 71&0] ARgsR= PM1(F7] 217 Hz, 4.6 ms,

GHz7HA] FRHZ(CW), 10 kHz ~ 800 E-2 AJ7F 577 us)2 2G o554l HhA]ofqt

MHz7HA] AZ #HZ(AM), 800 MHz ~ 18 A5, 3G/4G/5G ¥ WLAN, Bluetooth®]

H 4-2) XSAE A Y HE 2 Mg HHe

Bx B
- & w2
CW ‘ l 10 kHz ~ 18 GHz 15 Hz ~ 18 GHz
AM 10 kHz ~ 800 MHz 10 kHz ~ 380 MHz
t 800 MHz ~ 18 GHz AF
PMI ¢V UU WU (PM2 X2t X) A
577 us
3 460’0;!5
1.2 -14 GHz
PM2 97 -31 GHy 2.7 ~ 3.1 GHz
3333 ps
500 ps
b
| 380 MHz ~ 18 GHz
PM3 . ‘ W N/A (PM2 X2 rjf H)
I o P i
1000 ps




M4 IS0 11451-2(:K2 WAF LY NZie) BZ3t 53

XK= 207t 7] wiize] A= A Bix
PM3&E7] 1 kHz, 1 ms, ©-2 A7} 500 us)=
283l Aog ATt
3) #lold A Wz PM2(37] 300 Hz, 3.333
ms, T2 AR 3 ug) MR- ol AH|Ao]
o] ol AREER] = Fuo] s WA
ANES AEoHA = Z2oE ZAHsIot.
4) S d BAYY] AFEEE A HE AM
AA] AMgSh= AHIATE Eolgol wt WA
Aol A-8ol= Fuk4x(137 MHz T+= 380
MHz)E 48 o Fo|tt.

)
o Mo

0
A

>,
>~

5. 5= LY Al

1) AR ARV Fm2 A= 4Ol gt
A, oG W EZ 1#ste] Long
vehicleo] Hisf| o8] ¥ MRS RASH=
W, Ao AMEE V2X H9E
et} ARARMI(RE AbsAr ARt
Wit 23D s 6 GHZH ok &
712 9 AT AksAke] ARput Q-
TSR b | wEt A AIRe] 54
371 AoF AtE.

2)ISO 11451-2 530 A= A[FAIZEE £0]7
Flol ot §1o] =4 B}l 52t ofF 71 Feh
AoE FEslo] AU AldS D ¢ e
IEC 61000-4-3 : 2020& rslo] At 454
(Annex C Testing with multiple signals)2]
AL AESHL Sl

3ol R 3 V/me] W AAPIITolA WA
WA Aldsk= IEC 61000-4-33F €] 1SO
11451-25 ARGt AFEAF ARARES 100
V/m E+= 200 V/m oV & A=A
AR} S HESH| w2ol of= 749
ANSE SO AT EN FE7]9] 2o}E

o o

o

1R N

J

£

SRR R

QAR AR} Wit Al M Bt AR =R
stEyA gl QIEEEHoldo] WAL 4
AZ= FHN3075, N3098, 2h=)skict.

T
T
T4

| T

+
i
X
_+_

114.000000 1
734z vim
0

120

100 o a0 180 20 20 230

b) HAE QIEBSR0M FMAZE

(O 4-8] LELS LY AIY Al 2ok
QIE{ZScf0M f &

1) Aol gAEAY S &A6k= o153
Ao oiet A/ dREe] W ARl
ISO 11451-3 4% FDIS ¥ ISO 11452-9 :
2021 23] Bz E5HE Broadband test
signal generations AA| AlgHHof &85
T U0 E ZF AIHRC] 3F St
ISO 11451-1 5% 2nd DIS, ISO 11452-1
5% 2nd DISZ o}&3l3t.

2) DAB, DVB-T & YA€ Hsolut LTE, IEEE
802.11, IMT-2000 & °]'5-8A4lo] ARE==
HHZS 71 A5 5 HARK= P o|=
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4 ATE PYsis P2, AWG FHl9
tolol 13 % mieale, P ASE 523
o ZoJst Alglo]| tiet 7lol=r} matkElo] 9l

3) Yo} 50 WS 71E dEe AAREE
A AE tgEe Ao 9 Aof gt
AEZL oo g9 A5 AR
<ol 254 AFol A ghe Fu40] FHio]
Yste V& Al Bie HeY 5
qle Aoz 7lojdr},

1850 1900 1950 2000 X

a) Uy 0|=9 AHEZ Of

-0,5 -0,4 -0,3 -0,2 -0,1 0 0,1 0,2 0,3 0,4 05 X
b) 1 Soi9l &k -0l
(221 4-0] ZIRHT} L AJSI0H MBS 4 2l Behel 4159 of

] 4=

A B A FALZL 2
759 st o 9 AT A5 AotE

O Z 3]
3

£408 A-7fgo] AL glor, o= 9
et A ek 2548 dfFgolt.

7] 39 1SO TC22 SC32 WG33|97h
2024 2¥ 19¥%¥ 23971, IEC CISPR D
3971 29 269%5E 29 28U A7REo|A
A2E dFor, =L SO 11451-2 A= WA
U A8 7ige] it =7keld 9 ghto] Al
APget tgAls W AlgRbEe] ddlo|Ed digt
7|12 W33 o golct E3E ISO 11452-11 &
JFd WA Al Aol digt 7)1} CISPR
25 H& A AR 6 GHZHA Al8%
A5l AH8ske EE QU] tigt 7|18 WIS
o olct.

[1] ISO 11451-2 2 CD(2023.08.)
[2] 1SO 11451-1 2 DIS(2023.07)



X6%

ML <

Local wired porte] i Tz2H
= Xlietd
et S2

RS et A

F

1A CISPR F AQES] 72
H2&™ CISPR 15 ED9.0 Amendment! 7§ T2HE

HBY XE DRE ZXo| Aol Al

HeX 2=

g H1E CISPR F 2783 72

CISPR F &91993]= 7138 4 FARRE 5249
A7|2E 5 2 A7), 257171, A wiEA|
Aol Z2 9 gARE 7171288 ARt oot
Wgel digt 1871+ 9 B4 578 Y =A
AE7 #ZIFE G5kl = IEC CISPR 4Kl
A9Y3]o|1, CISPR F 499319 3g=e
P-dH 18 7i= E O-#H 257)=tolct

CISPR F A9}¢1319] -d3} A= o 3 5-13}

B 5-1) CISPR F A%I28| 4

Mi4= Local wired porte] Mz DZ2H =X & KO

—_

2o

CISPR F9] -2 =29] Dr. Stephan Marcus
Georg Jacob Kloska, ZtAk= 339] Ms. Suba
Anantho| ©EskL 9lom, WG 1 MU= F=2
Mr. Fabio Scalon, 7= 9=2] Mr. Richard
Hughes, WG 2 ZH|H= 9=2] Mr. Peter Archer
2 Yg&#=9] Ms. Konika Banerjee, 7=
YI=9] Mr. Pierre A. Beeckmano| B3skaL
AUtk

CISPR F 4:913]9] @A 719 521 Z=4EQ}
FAES AP o & 5-2¢9F Zrh

-4 ZQ A= SpaiEs
Chair: Mr. Stephan Kloska(DE)
F Aolels) 1N 77|77, ME2E U XH7|7| S0f| tf | Vice—Chair: Mr Fabio Scalon(GB)
- oF AN} e & LY BESH Secretary: Ms. Suba Ananth(AU)
Assistant Secretary: Mrs. Petra Heilmann Hansen(AU)
WG 1 M7|2EQ} B= HRIE Eol= 7HHE M7| | Convenor: Mr. Fabio Scalon(GB)
717| 2nd Convenor: Zeng Bo (CN)
Convenor: Peter Archer (GB)
XEH7|7 . .
WG 2 &7V 2nd Convenor: Ms. Konika Banerjee(NL)
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E 5-2) CISPR FARI2S|9| ZZHE 3 QA4 G

medEns T} 3 et R
CISPR 1;‘;?;920 D71 2000-00-07 2004 WGT
e 1’1_2_2:)20 53 202301 20241492
' 2020-08-31 2024 WG1
SRE%
CISPR 15/AMD1 ED9 ] ] CIS/F/837/CDV
o 2021-03 202406 WG2 Cov i
CISPR TR 3012012 DT | oo oo o0 . e
x4
_ 2005402 i
CISPR TR 3022012 EDT | o0 o ot e
x4

] H2& CISPR 15 ED.9.0 Amendment 1 7§4 Z2HE

CISPR F £93] A9 WG20kl= 297171
AAppAs] #3291 CISPR 159] gt 74 &g
Zg¥stal ek 29717] AR #5 CISPR
15 @A AL 20189 5¥0f WP Edition
9.00]™ o] HZXoA 71 (Amendment 1) ZHo]
(Project Number: CISPR 15/AMD1 ED9) @A
X8 Folct. B AR AgkS B 9193
ZQHCD) 41 2 9193] FHZJKCDV) Al
A=A FAEE HFZRMEDIS) A=
202349, SARE(S) BAE 20249 49 Y
ERE ok ok /PR ofgl2 2021-03-199
Ist CDREAEAHS: CIS/F/801/CD)7 =]l oLt
o] EAJoll gt 7[&4 FEolA 2] Aol
7RAE0] 2022-06-109] 2nd CDEA(EAHZ:
CIS/F/821/CD)7} 474 "3 ict. 0% 2023-04
-21 CDVEA7F 8=|o] 2023-07-14744] Zh=;
Q]3]o] HEES Hho} 2023-10-19Y%E 2Y B2t
HtH o R WG23] oA HEZL XY=t

CISPR 13 ED9.0 Amendmentl F8 7]&%
W W82 ohaat Zot

@ ELV Hx:o] A4 35 Qlejuol o]eje] 24
F4 FEO] A W) 2 PRt oy

® g H AnG 4FY 3% oY Al
A HA(E5FF oA
® §A4 HEQYZA ZEQ QIEHo|Ao] AZ4H
AelES] #iE F8FelE 2ol 1.0m= A3)
® 3 "ARA7)710l tiek A Wefel] ek 57
HRIERA]) st
® g B4 SAA HHo] IRt RE A
E S8R IAME Local wired portd] HEA]
ef] o] A= AL T2 H(CVP: Capacitive
Voltage Probe) B33 A7 28 ¥PHS WE
A 9oy MQtmzH =4 HhHo =4
ESL7 Y& Eof MF ZEH WYt §A|5k=
WS Fl6lal Q=T o] MR ZEH HPHE &4
Zlof] Wbk Aol FEslo] S A F2
fIRE SAZRAS Bk o] 41 F
olof| thel 7l&2Ql vt ARt 274 24of| s
a7fetaAt gk

o714 A=

44 EE(Local wired port)=



X5 Local wired porto] HF Z2E g Meld S et ZI=U BHES 5%

HESHo| A2 ¢ 3m o3el AolE T
HZ7]7|(auxiliary equipment)& 55t HE
0] 7HH o= AFE AolEd F&E= 28
71719] QIEHo|AE U3kt Local Wired Port=
T 719 7t R R E27)71E B9l
A o2 YEYF AZE= HAE77] QIH
Ho]AELV o] A F+ QlEjHo]lA ZJhet
A T= A0 R YEIo AZ=A g1
Zo|7} 3m ol AolEe] AZ4E 4= S= A
71719 QlEHo|AR FEE

AfmzHol gudel 24 WHE CISPR
162101 35lo] Ui AR mey =3 Yol
F2 Weg 71| afelt

A% MEH Eb AR ENAErE YA,

X
19

3
WShARe) e 232 Gk Azl BAgle]
A5 LR HRE 002 FUHY WIe o

M2 32 35 2t A7 339
M2 2k BE MR A7) 2AN #3571
HiQl Ao s REstER ofF Aloe AT F=
AR}, AZo| 2 A5 BT AF7T ZABR= B9
ol ZZo| 22 F= T HFo] =Ao] 71535t
OJARR]ET AANT} HA|F717] AfojoflA] HSt 55
HECCM) ARE YT " dF ZEHES
AREEE 4 Qlth. CCM2 AAN &3 dofA 9]
AP =gt SAstolof gt AANY EF2
TAIH71719] $Al ZE0|| F2HE =T AlolE2
Wl AYE EY AASk= Zolth. wERA
TARA7]7] SAl ZEOJA JEFO =R Sofit A
T 2ol -3Eolo] AANS Ui 35 H& MU
A7, o] AP F2HE =T AlolEolA
= e 35 HE(CCM) A= tiEsich
Lol BRAE o] 35 wt Ak 7 5-1ofAe}
o] ole} Ay FE HE AR E Z=th
o] AR 17 5-191412k Zo] AAN ol A5
BRI o faw). ©1 A7 2= AAN £89
& HE JuEAZ)} AANS] FA[H7]7] ZEI
Uehd 35 2t AuEA(ZpE 2XHch AAN
999 35 2t AYdAE AojEHER AAN
gAY FE& 2E HAF(Veew> AZH
7171
.

=t

slzrjo] wjs) zite] 2t Sk AANS] T
HEo] Ut 35 RE QAL Aol o

3=
] =
=

lecmz

Veem

)
N

P T

(O3 5-1] 38EE MF fem

115

H

3



116

EMC(HMXtIYEY)

23] ol Futeol wiEt sk, wA[A7)7] 7]
S aA 717 EiRle] w2t geiric. webd o] GCM
Allow)s A5 Z2HE 24T 4 Qo
A Z2EE ARG s S thel
2 7H] o2 83l AAle LdF FAIOIA
Pl =S AYsts Aol 27T = 3=
Afolal ol A" AAHAM AL
TAA71719] AR7F ik w2 8ol B3] 23,

A% Z2Bg 4SS F A olfk Tk

H9lo] e % ool AU AL S
sobd Wil AR WHUCR B 4 Yk

ASolt}. olg} o] A7 EEBE A8 AR

BT FAARRNE 4 Leig 4 otk ol 4
9 B3t Ul A5 PuidaR 24T A9
AL AL 5 itk 94 Sfe] AT 7
Aol A5 W BE HE WeEs Aol
F3elo] Sk old 4% (2004 o) TS
O AR EAtTh A 2o 2y
0Pt 28k 4 9l W] BEE HolsE 2
Aol 9l

) F3i 9le] dhste] AR LEHs 3]
F3j4 gpololof stef A3 WAL
A5 Q1% 28} T} glo] Aok det
| AANS AHg31o] Mg Sehirl
nEuL g P BES S5
bz g3} Qpolok st 415 o)
HEAL 1 W 2 glolof gt

0.

%9,
fr
gY
e
ok

S

(R
Ho i o

o

)

2 T ox

u:91§:

n9m.§|‘.r_>i-|
u o

2. HE=g Yoll SEE URIZH M|
Al

5 I H Zn19] A AR CISPR 16-1-201
TR . F8 U8 R AVt
AolEe] vty WofdFe ST Pl AR
ERAZHO| 5] 44 EAT ZHR o7 A
&S oFA ¥ F=29] 44 glo] SA=o] AldY]
Helgo] . ERfetolojA A, HAE 52
A T B 579 9iA9 1 glo] 588 &
JormE {8oit AR Z2HLE ZAE TA
E4=2 HeloH 29+ UEE =] Utk
TAE 18] 12} PAS Yepdict, 24} @Ae Zad
ol Slct.

5 TR H= e S 30 HzolA 1000
MHz= S4oles 4T 4= Qltt. A Z2HE
SR GelA Het Fog SHo] UEUEE
A Bk Bt ee] ol Falroa= A
AufElA0] 7EAE Qlsle] 7HLrt E0l= A el
gE3t £7go] o|Fold 4= Qlrt. Wt B9
2J9) Fofrolafs M Z2H o] Fz0= Qls
deslA 7} et

S} A 2B 7 AR T2 v
(T EE)olY gA@E 2E) AR S5
A8 4 gtk AR mEHL n=d 2oy} oy
glo] AFE ST ¢ U=F =L F8 A7
32 oS 1 537 Zo] CISPR 16-1-20] F4=0]
t}

A5 m2uo| Bed a7l SYs Aolse

=

(U

30

19

2t} 27, Aleo] 52 A 15 ¢ SP5=
A5Ze0] Hlel et B0l 541 A <ol

248 w47 9 E=ol=(oroidolth 23
e mEEE IUn-2 7L 44 5] 9
Aoz ERolto] giXgo] 9tk Eo|=Y
Tolo} Y A | WAL P S48 Aishe



X5 Local wired porto] HF Z2E g Meld S et ZI=U BHES 5%

(# 5-3) §7 Z2E £4

el mEA |10 YmEA H
sorompa | BEE U3 #9010 50
o= = WELSH M3 #HOl51Y: 0.00104 0.1Q(ME D2HE= 50 Qo= £
2IlE 2= 8 MS OD=HO| QIiet =8 LA A[Of 25 pF 02t
xIpa S5 MY AUOEHAE FHE o HAWAM WA, JHE T2 Hl= MHOZ 100 kHz ~ 100 MHz,
T o= 100 MHz ~ 300 MHz, 2 200 MHz ~ 1000 MHz.
7| =3}

. . 1 &8 Olot =& X0 CHoted 1At 220N ZH AT = W& M MF/F 78
(magnetic saturation)

o Rppey oy | T HZ SRV E20 O x|z HEgls MR IRU2RE HPE 32 BA| J0A 40

2
7|5 g (10 V/me| Z7[50l Hgk LR| U2
e~ JHT LHO) O 20| =O04% O 3719 TR0 ARREl= AL, 30 MHz OI5i0ilA 1 d8 Of5H 12/
30 MHZOIA 1 000 MHzO01A 2.5 dB 0I5t
M= m2- Jgt Z|A9F 15mm

ol Qi o] AHEL ERARH] TEEE HEY & Qe YR AR Z2Ho] AY
HAo| Y=E 7HEE |Ag AFHA ") AT HAW)ol| Tzt #*171 HE=(V)9] HlEolth
248 AF Z2HE= 794~89H 22 #AE dlE 0 1 Hle|aEEE(1 mV) 41719k 10 We
ARgRITh B o FUisit ge T Y E A AoEAs 7}XJ A Z2H7L ARSEE
1 W olste] 49 AudAs 70}7] ot Aolls, FAaE 4 758 FedFe 0.1
FAskE @Aol Hlgolch 100 kHz ©Igke]  mAelth U 1 Wol Mg dodAs TR AR
Falo] A HSAE Hi(steel core)Ol Z2HOL 10 mV FAV|E ARESE B9 F4E
AREEL HzZlo]EAL 100 kHzollA 400 MHz A€ 4 9= ARE 10 mA°lt) o Z-8=E
7¥ol| ARRE]H, FA)(air core) S EHE 50 W & A7) flote] AL AojeAE= 7FsoHH olof i,
EdATHO] gigt ¥ FUE 200 MHoH 1 AY JudA 7T &3] 1 Woll gt glA(dB)
000 MHz 710 ARt A2 maul A&7 o9z mA|=d)

oste] dEE + e AYeE YEHHRE AF ZZHE= oguh EsfiARn ojZogn
=S A} Q. A7 2280 Aees AUt S7/RIER e 4 oln et o= 9
A AduEAo) o g HelohA #8d 4= 9 B2 aLefelo] Tt Fof ot 2 g
A Puldies 12F A7 gk 224 U ‘?BLE YulE2o] Hiet A ?:”:«EP

50 W A1@} Folo] 2efw)9] vlE=A ol I F S o= wM [ (vl [RP + (W2LC
e de ol=rEart gqidl ARgdEn A7 —1)2]1/2 (4 5-1)
Tz Ho} s SHpA19] A A 4] 3 Fo Be 4= MR/ (WPLC = 1)
A= o7l sttt TA] oM FHam (4] 5-2)
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EMC(HMXtIYEY)

A Fur A Zo= wM/ (Wl R)? + 1112
(4] 5-3)
oJ714

Zo A UEA
MRS 23 B4 719 A% Qs
L:27% BALY QgEs
R 27 BAEE 10 W) ¥} Puiga
C: 2% RS BE UG
W SEiel/AR BAS: 2 Fu

Ao zRE YT 5t Yuuie] oo
37 Fpgol o) Hef A AsEAt 2% 91
B120] tgt 45 QIR o] Hediek:
R). Tk 9 412 A48 2 B 4 ge)
SRl avt Bebagat 2 o) W

AF LEul slEHo Exols EdAy
o|u 27 YSHAS 1X42e] Wejaic. 82 27}
it} 50 0 H510) A% oz A1e) PEA
oF 1 Qolch. &% slzo] A B 33} JuEA)
2ol 1 QBT 2 49 A% ZeHg A8dw
17} 15 550 2A WASH) ghech et B2
2o} 53} Julelae] go] A1) AR ARt B2
o) A% Zeug A8 13} W57} Ags] wad

% 9l sibe] el A% mevo] 48e AR

H

At 2| I

100 A71A] 4835 R}
ol 7ot} T3t A7
I HLE 715} QR A 1S Wol= A9 Ao =
AEE S Qi) A Z2HOl Mg uEAE olE
Ao AR e ZTYA dro]| oJs) HARoIA =
oF Ht. J3EE AW dl2= o] ARt AR
ULE AAEo] Aot WRAEAF= 20 Hz~15
kHz9] Sk Mol A& 4 o= o5 MY
FoipoA AR ZEE ZYL T 417]9
U2 E ST 4 Q) Tt
HRHL. 7 5291 22 g L2 He} LAl7] Alojo]
AY Fuk AA "HHE AYok= Aol

e 78 5-32 100 kHzOlA 1000 MHz2
Felsl S YGL 7HK AR T2 Ho| tFAQ]

F3s 89 E4L HolFy ik

2~ O]
TR

—_

¢

4

7

C.I - Ca = 0,64 uF
'LE = 0,8 mH

B g g X

[J3 5-2] 9 kHzo R

FoE M 1Y 81t

2



X5 Local wired porto] HF Z2E g Meld S et ZI=U BHES 5%

+20

+10

=10 7

WEP)v B3Ik R

8
\l

Al Hzames =200

1M oM 100 M 1000 M

Fms

33 5-3] BN HE D20 HUIEA

¢/ MAZ Local wired portd| B& Z28 2 XA A

1. 272 M ZE(Local wired port)2]
M o SHOM MY D28 g
Al
Al

Local wired port= WEHFo| AZA=]X] et

3 m oMl AlE Ere EX7|7|(auxiliary
equipment)E Boto] YEQA 7HgHoR
29 AolEol H&E= 27471719] QIEEe|AS
”‘*O}E} Local Wired Port= 5 7]9] 71|22 8|2
s 277715 B9l 7o YEYTH
AZ== AIE717] AEHOIAELY A A
a5 SEEHo|A HEhot AH Ee (HHHCR

LﬂE%’—JiOﬂ A=A P ot 3m oldel
Aotee] 92g < ke TAIR7719] IEuel A=
TEE

A7e] CISPR 15 Ed.9.0 ¥Zoll= Local wired
port A=A Wof| AlE2 AAYZLEE(CVP) T
AFRIZEH(CP) WY EFo| dis] 87ARNS
gAlste] 6185kl Q1o CISPR FASIHE] WG2

o RRpIR H] 24 Bopr} ek Ay
tolelE ZAR AY ZEH 3PS AAsta
AFoRE 4 9PN fA57] &2 AAsiloH
Local wired port®] ¢t T2H =4 A A vl
S&71Ek At A8H0E TS # 5-49
o] AR mEdH 4 T fAEHEE AR
n2e 2 uE 24 B9 RS AP
AA)yE g Al set-upoll digt =4 AQto]
71| A

I 5-52 271719] Z Port'd A=A Hisl &7
WHE g2t Aol o] ofd fA HESRA
QIEIH|O]A(0]: B4l Ei= H|ofe] AF)olA] Hs]
Y &7 CISPR 320] BAIE BT QAP
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EMC(HMXtIYEY)

T 5-4) Local wired port2| ol MF 5187|=: ELV HIo| H

B S5 CEHO|A 0j29] 22 {i ZE Wl 5187I1F

= O

Limit
Freque’\r;;y range dB(uA) Method
‘ Quasi—peak Average
0.15 to 0.50 40 to 30 30 to 20 Current probe
0.50 to 30 30 20 (CISPR 16-2-19] 8.5.2.3)

* Ik 19 0.15 MHz ~ 0.5 MHZOIM 3i87|E2 tieX 24

* ol T2 G187IF2 150 09 3& ZE(HHE 25) YMHAS A T2, MEE Hgh A= 20 log(150) =

44 dBOO|C.

H 5-5) Portd HFSHE My ol £ W HQ

‘ Interface

L el I

HESs 2EHo[A

9 kHz ~ 30 MHz

CISPR 16-1-1 (ZIAH])
CISPR 16-1-2 (2% ZH|: AMN)
CISPR 16-2-1 (34 4

7 HEXR

150 kHz ~ 30 MHz

CISPR 16-1-1 (2JA|H)
CISPR 16-1-2 (AAN, CVP)
CISPR 16-2-1 & 8.AEXY i)

: &Y E= HOE M58

oo

150 kHz ~ 30 MHz

CISPR 16-1-1 (2JAH)
CISPR 16-1-2 (M= mzH)
CISPR 16-2-1 & 8.AEXN i)

Local wired port - ELV #ZO| M ZZ QIEHE0|A

9 kHz ~ 30 MHz

CISPR 16-1-1 (2JAlH)
CISPR 16-1-2 (£ AH|: AMN)
CISPR 16-2-1 & AB.1(EX dit)

Local wired port = ELV IO X =25 0|29
QIE{H|O]A

150 kHz ~ 30 MHz

CISPR 16-1-1 (2IAH])
CISPR 16-1-2 (Mg ZZY)
CISPR 16-2-1 & 8.5.2.2(ZX i)

(AAN)E Al8sto] Z7gotal AANL 715 A Holl
ZAgEloloF 3l CISPR 16-2-1°] BAE &4
S A8stal ARg- Ao AlokE: LCLe] AP=le]
UA] ¢kom Cat. 3 LCLo] Z-g3tct. Aglo] opd
A UEYA AHHOIAC: B4l E= dlolH
Ag)elAe] We A7 5742 CISPR 16-2-19]
HAE AR Z2H(CP) B Aol 55 B
2| Ao1E2] Zolt o B M Hu(j
%) Aol A3} RGP Afolof| E]2] AAZo]
U= 150 @ AFS 9Z, 150 2 A2 2399
Q5 IO A FR7HA] <0.3me]ofof skl HF

IZHE CISPR 16-1-2:20149] 5.180] wlejof
Stk

Local wired port®] QIEjgjo]A0] AAH AlolE
HjZo] QloA] HIEQITS] AZA=A] ¢l Zol7} 3m
okl QIEFolAE HMxA WelE B7kekA]
=t} o3l QlEjElo]2of AAE AlolE2] Zol=
0.8 m + 20 % Tt ARE AgAo] BAJE o
518 Alolg Zo] F T 2 ZoJojof slal Aele
YKo wigsht YEYT 7Hdzog dds
Local wired portQ] #Alo]E°] tfafj4] ro]= s}
A7t AF Alolgol ZF= o] Sl A ko]2



M5% Local wired port9] MF Z2H = Ifeld gYS et FY2U HEe S

Cable length: see Clause B.2

toM P ! Cable length: see
* : Clause B.3
i
—_— AAN |
NCL ]
NCLT 10 5
10— ™S EUT
— AMN
MS MT
Between EUT and AMN (AANY
80 =5
toM M
Power supply cable length d
100 £5 -
15 Inline devices to M
E AAN
i JT'I'"I
a EUT
— AMN Load
USB/AC adaptor
use
AMN 1 EUT
MS |
IEG
oM
Key
a-b Supply terminals MS Mains supply
c=d Control terminals MT Mains terminals
AAN Asymmetric artificial network NCL Network control line
AMN Artificial mains network MNCLT  Network control line terminal
CcP Current probe RC Remote control (if any)
E Earth terminal
L Load
LT Load terminals
M CISPR measuring receiver (for AMN and AAN: replace by 50 0 if not connected)

(23 5-4] R 259 M-y Yol ZYS st Hix|

&

FAE FABHEA A2 AoleS did 2ol=

. UET] 74407 dgd 24 /4
1919] AlolEof Highrf o]z e} A7}
loFEo] 2Zet=ol e 3% el gt F==
shEA 2 Aelee o dolz 24
I T2H S o8l vhe 17 549 2ol AR

BN

]

E O

Ol

i

do 8
N

N
'ﬁl

¢

2= JAR7|7|Z5E 30 £ 5) cm®] Aol
Aok AR TEHE= FF HE ARE S5V
{eh TARZ710] A% QIEjHe|AS BE BES
ZIRI). g 50 I¥ 5-4+= 27 IEC| g
o] Uz} HolFa I EZ 57179 Local wired
portolA] HA "ol S0 &85t}
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EMC(HMXtIYEY)

2. Local wired porte| g TzH
SHY| 1y S St YA

o= - Jo
ZH=
oo

1) M7 D2HO| MEAZ L A0S LIXIt
T e ek Al

Local wired porte] A= Wels 24 o A
n2Hg 249 3 HE He) 49 Aol
o U& Aoz SRI=Ith A oM7) E=
=27 AHE(EUT)ONA FSHLED = Halogen
HI7HA| 9] AAo] AF SHRE ARSI 3%
HE ARE AT 1 o] 2 A o] WA=,
ol2fgt =4 A}, £3] Local wired port 2410
s HE ARG drof)7t 32 B AR
28 YollA Local wired port Al°[E2] 714

Current probe

&

A2} Hkol] ARt el Urks Ao| geisth
UREAQIl LEDZHY] AAHEE w2 IA Z HxE
A3 A5 HE &9
@R 2 HO] HjoPgAR]

AF Z2HE= s 9 35 HE ARE
AolE9] F HAo] AfF Z2H Yo Q= B¢
S EPZQl AF REZ oAeitt I3y
CISPR 16-1-2:2014+AMD1:20179] 5.1.3°]
wE AF TgHE 30 MHZHAE 1 dB vl
30 MHz ~ 1000 MHzolAE= 2.5 dBO] ‘W&
(orientation) YF & 71 4= Ut AF T
Ogt 1 dB ¥ o] T2 FRAIE w2 A5 HE
A5F7F EXolk= S FAZI0NA et wegk
oI5 FHE = Stk A4S HolFes Alle] g

E 5-091A9F 2.

Conductor 1 (Forward-path)
Conductor 2 (Return-path)

TR Z== Y 29| of2 ROfLf A el
o 3718 ZHO| AST O

30MHz7HX| = 1dB D| 2,

30MHz ~ 1000MHz0| M & 2.5dB2| "gtet Gt

©

[I3 5-5] MeIZH LY 210]0{9] “4isF HSF(CISPR 16-1-2:2014+AMD1:20179] 5.1.3)

H 5-6) CISPR 16-1-20Af Z%t RIS MF2| 2L A Wako| gk Akt
Differential current[A] 1A 1A 0.01 A
Differential current[dBuA] 120 dBuA 120 dBuA 80 dBuA
Influence of orientation value
(Difference between two conductors) 1d8 0.01 dB 0.1 dB
Conductor 1 current reading 120 dBuA 120 dBuA 80 dBuA
Conductor 2 current reading 119 dBuA 119.99 dBuA 77.99 dBuA
Conductor 1 current reading 1.0000 A 1.0000 A 0.0100 A
Conductor 2 current reading 0.8913 A 0.9988 A 0.0099 A
Delta(Conductor 1 - Conductor 2) 0.1087 A 0.0012 A 0.0001 A
Result on receiver(Reading): 100.7 dBuA 61.2 dBuA 41.2 dBuA




X5 Local wired porto] HF Z2E g Meld S et ZI=U BHES 5%

| cP
f Load
EUT | (AE)
E z30cm
cP
——hoooo]  poooodk—— A) Twisted pair
CP = current probe i cP
I - : I B) Coaxial cable

(13 5-6] EUTR S5IAN0IQ] 0|52 1 YM(twisted pair) £= SFAOISZ X

EHE 56 HE AR A 1 dB T
Hgol ofjh) Al7]oA] whEgre] o Wbt 1
dBel7| wizo] S8sHA Yt 1=y As HE
Aol 7 1 dBe wsghol] A3t Hals 4o
Zolc}. 919] H1oA HoAE ARk AR 5185
1dBof| Hlsf o 22 ¥52] 0.01dB Gl =
FA7104 61 dBuAY] w=gho] Uehd AdS
Hoj&r} ol= 150 kHzolAl 40 dBuAS] 51871%
(I 5-9)HETt ZA =0 wEbA AR ZEHO| i
AR 25 HE AR} A AR ZEH(Rk]
001 dB F7H A Z2H S AR9] sfado]
o & 4= Qitk kRt 8 19 5-63} Zo]
3} AlolEo] AF mRHE FIsh= YA
T A (twisted pair) E= 5= A°lES Local
wired port ACIEE ARG wf AF3t iAol €
T QUths AE Hojgt) AR Z2HE 53t Y
T 55 A B AE ARE 20 H & A
g AUtk= 7Hgo] 7hssit.

o] 55 AolBoA YF AT As MR
tieh shte] A= & AR)= AR R

EAle AFs ARl Ht F HA F=): 59
BR)Z ARBE. 5= clee] AR ¥l diet

APS WL olgrt Wsh At AHs
W} ks s 9ie) 1 57l Viehiglek

AR} che A Falo] chaget el WR1E
Safsl| ugol Wash w) i) BRls
A5} 3012 B 9N 47 24 etk
202, 7t 28 He 0] § PHS 55 Sk
A AR 55 Ak HF meuo] W
2% Qo] 53 Aple] S B2t A%
S} o] )0 30} A(ER)o] sl BB 5o
ofs) BEBEES B}, E20] et 24 o]
RO Aol wieo] YA oS A2
Q%2 vIAA) Q= A 2k ofhE 30 MHA(H
= 10 mPHE Ao] IH(10 m)e] s TS
HoPE0 cm) S TIAIA] 9 Aolet. Fukt
Wess Beido] § PIuT weh S0l
27} 3% B Ve gir). ofd o]24
iAo] W] R mEn 2w thet o]
27} A=l

o]

R
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EMC(HMXtIYEY)

+0.2 dB Deviation

Current probe

+0.2 dB Deviation-

Local wired port Alo1E2] 37H X9} Hks
WAool AR m2d e 2% Hof AR 3ol
U=A] ERlsflof gtk HF T2 HO| Z3t /X9
e el M7o] Welrt o] S0l dis Agkd
CISPR &4 E&1=(2 x UCISPR = 5,8 dB)9] &+
HiE ZIbol= A9 Z2H g the F 7]
Z7o] BT HZE|ojof gt} WIS As HE
AFE HAIdk= Local wired port Ale[E9] A4
Hlg 1 AAE ARSSH] ST DEARO)
Sol| 1 Ejofof gt @RV IR ARt A HE
AFE ALSl= Local wired port AloE2] AL
Local wired port #A0]&2] tiA|Eo = A=A
U2 55 AlOlE = M AlOIER X4 30 em
Zo]& tjxJefof st} B X (twisted pair) AlOTE-
cmG F4& 23]9] #QJo] §lojof Firh

02 AClEZ A7 Z=H 9] HolHQl
AR st Heke] gk sl Adet 54
QFE Foks AR AHEI.

AR AR T oI A8E Aol
0 A9 el e A5 SR HEARoly

Center conductor Coaxial Cable
(Forward-path)

Sheet conductor Coaxial cable
(Return-path)

™~ .0.3 dB Deviation

™~

~ +0.3 dB Deviation

ArTEL] HAloll A YEjt= A[E AYE Holx
UK 5-9, & 5-7, I 5-10). T WG2
ARt = thZo] F7HQ1 Al 2442 56l
s E sigirh

CISPR 15 Ed.9:2018¢] w2} Local wired
portollA] A7 ZEH 4 HRo|A TaE 2
30| ofgt tiefRt 3t 7id e FRke A
Qeh 18 5-8} o] A5 A7 S AE AlAEE
TIotal Als HA71E Bl B Sulr 24 MHz
o} 450 kHzZ A=isto] Alslit). M5 ZaHo|
A= AClE FHIE a) HIRH EE Al°lE, b)
1191 Alo|Etwisted pair), ¢) B X! AlolE{more
twisted par) 9 24 2 FHLYE HAS AIETH
23} 19 5-99} 3 5-73} o] 1 AlO[E] H¢-
DM T Ao} MgsA Holi it A o=
o 2 4 25 A7 S84 19 Jol= 450
kHzolM = ) 6 dB 9 24 MHzOIA = ) 27

A7 728 4 Ik A BelEa gtk E
A% mEuo)d BEY 9% gt DM BE

fu. =
= 2=o] ujehy vz Qls) mam ylo] Sy
Ao QI8 7H wo] BT & Aol B



H|5% Local wired porte] F& T2

Ferrite clamps
(for suppression of
any residual CM)

Signal
generator

BalUn

H =3 Moy SMS

Current
probe

(1% 5-9] K& TR0 Ot AHOIS HEHE AIY ZaK150 kHz - 500 kHz)

(2% 5-8] A& TR0 HSHFHOIS ARI/HED) AR Y

(B 5-7) X5 HROI| hSt OIS UK I HEHE A(CH/ZI%E) Hlw
a) = Aolg b) QI AH| c) O Il #Ho|= d) 24 x|
max. peak 32 dBuv 27 dBuv 27 dBuV n.a.
450 kHz min. peak 20 dBuv 21 dBuv 18 dBuVv n.a.
4 12 dBuV 6 dBuV 9 dBuV n.a.
max. peak 61 dBuV 49 dBuV 42 dBuV n.a.
24 MHz min. peak 27dBuVv 35 dBuv 35 dBuV n.a.
4 34 dBuv 14 dBuV 7 dBuV n.a.
AR F(450 kHz B 24 MH)O] ViRl A5l 3) AX| EUT gHo] MFT Z2E A9

Aot Actee 75| 2 Bt 24 Eots
F om 24 A AoleZ gt &g
FAEt. A BUTO] diet AlelEe] el 29l
Aoledt 24 A Aole2 94 o= At
HIslo] et e Asdre A HolFal

ek

Metd i A
WAz A7 YL yEAT iR
AlorEel #Al, Al o 3 ARE Alole FHe]
A &Rt ofdl 11 5-100142F ol AR
Zed | Al oA 3 1Y FEHE Al 29E
HojFEa Qe
emg 18] ZYo] Sl 2Rl APleZ AT 1
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EMC(H Ot & )

#Holg le

{u.;l:l J_|_||:AE LH)

[T 5-10] MH| EUTO| Xts FF0]| CHS 70|12

NEAR Aj7HO 9o wat A Xol}
SEARI1T 500 kHz of3h MSlelA M o)A
&2 Alolgret o 10 dB Wt} Hojx] gk
Aolest ge] Af Z2H TEAT ZRTE tofA
Ao|B-L ujEo|: o oAt kS n]|A] A9k},
E3F emid 2819] WYlo] ke el Alokeg A8
o} WEAR 7] G0 whe} AR Hol 7}
R SIGIEL 500 kHzolst WelS) T em 1]
HYET oF 10 dB A= Wt

0

4) Me DRE 25 T JHIS st AR
set-upOl CHfEt 5 Hot Z=

A% LB 294 0] F50 AR Zguo

Upsio] #4lo] of@ $ixjo] Y=ol wt Helelt

Hjol7} thot 240] A So] BAVL 4SS

PRI/ HEHE Al 2t

Ho] 231 Qltt, AR g Ho| Eilsk= HAI9
S5t Aol wet el AR &7 Zalgho] Ko7t
Utk o] AA AS5S vl = WG2HgNH
HUEQIY #3 AIF WHo] A=A
QAo & A= HE ARV} 528 AL A=
28 YojlA Local wired port AlolE2] 57H]
FNA1e} HRke] ARt daFol AUtk Aol A
Zg2H JEAR Y(FY) AAS Higsta Hlash
1 AAE ARESio] ST D EARO F4o|
J7gEofoF Sith= Ao A= 3 117
5-113F o] FHAERA] g2 55 Alolg E= AA
AoEZ F4 30 cm Zo|E HiX|sfof s
WA (twisted pair) ACIES cmY F4 239

nQe] Slofof .



X5 Local wired porto] HF Z2E g Meld S et ZI=U BHES 5%

Cable length: see Clause B.2

oM
— AAN H
NCL 4
NCLT oot
10 25 — -1 i\
a— AMN
Ms ur
Cable length 80 £5 /
oM é

AMN

Cable length: see
Clause B.3

I, 3015

—L

:

EUT {
LT
toM
optional
¢ 3045
Inkne devices

EUT
Load

[22 5-11] Local wire port2] Hotel Mz D2H =X H{X|

g M5 22

A 271719 Rf} Aol A F 20184
590 ®g= CISPR15 Bd9.0ol# CISPR F
29193 ZAYTHWG2) o4l o] HAoA 7174
(Amendment 1) 2F0](Project Number: CISPR
15/AMD1 ED9) #8 Folct. 2023-04-21 CDV
A7} BHeYE| o] 2023-07-147H] 2= Y1€935]9]
AEE Ho} 2023-10-19%5€] 2% 52t HHe =
WG23]QlollA HEZF 13 A}, 7129 CISPR
15#FNA 2L Pl AlE=ol it 8+
ARFEC] S} A AREe] P S £
Fajgs 9w ek AR VY, &8 S
S, Al Aol TRt 7] Uieso] Hol =3
wojltt. E3| Local wired port] HxA] =4
S AR Z=E PN 6180] B Aldzdo
w2t Al Arke] #AgE Zfol7h WA¥stal §lof

_(

|

—

jud

Aie] AR HuE Sfo) AT R 220 ool
35 A% FE7H 2 ool olgt 22 gL
Seliet Bl AR ISS SAEENE AH oz
sjofsto] thSBkT 453 TSk Hhet ARtos
FAEZIp] YD Y=L ok T Aolrk,
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M6%

H1E ML

GHz I1H°‘| 0197 I=

AN @

H2E 6 GHz Oy FLIOHFUIM Akt 2R ME AfS

H3E 5G MHIA HSS

#53t A R
A

E=ENSUATE) x5 ™ 5127|F Aot

g HIE e

mokel Aulae] 2719} o 2 Fuiol
WESHe WA Aule A AE2o] ek
7R54 BTk whehA) AR Al ERE 6 GHy
ol Fulptdofxe] YA U= WEERE ﬂﬁ
AHls, B3] 5G S8 Ho7} A BE
210l 240 Eloit}. 20184 FAloj|A &l CISPR

Z3of|A 7} YUINEL HE HE HEA 5G
FaRrt|9Rl FR1T} FR2E Z|disH A1455] B35

FNet 8TARES TS A4S a4k 2E A2
CISPR 4} HAQIISl] T2idt a7Aske
TEol7] o Adet 2EE et & 38 e
H(generic emission standard)l IEC 61000-6-3,
IEC 61000-6-8 & IEC 61000-6-49] 874Kl
TYste ZRAES AZSILEE Sl A0St
CISPR TR 16-4-4° gt o] F&Afe ol2jgt
2] ot 1Eet Ry} 5187]e] thek ARk
AlZsof gt

[EC CISPR H&9¥2] Akt AHGYOIA 6~40
GHz S0t 9] HAby Hlzol| digt 5187182
APgsl7] ek RES Jids] ffet ZRAES

fIer 5ig7IE & Lieti|H
1 GHz Olg9| 220 tiet =& A+ 23

Foﬂ CISPR TR 16-4-4°11A
Hz 99 3187|1%& A4 ndS
7IHe = 5G HHHV HoE 93 sl

APgsteict. ey o= o1871E AR Skl

ARREE TEEE Hoh @AFQl ARolA

Hhogslal, 5] oty FAA AL 8 AR}

A Alol9] A&l Aol gt FF

ZH7IER AlEFolde] HEsle 5 M=

3] 87]% A mdo] AAEL 9ot
2 ZARIAE 71E GHz 05t AV U=

51-871% 4P 2do] disf @A IEC CISPR SC

H Aol Z2AE 70 == Q= 7"

1871 A BdE Vst AP s18UIE

AP HES 7RE0 R 5G AH|A BHoE ffaf APYH

5187152 71&5Ioln % 5G FHAAHIA HEE

Q1o ARE HAMS EMI 818718 AP Hdat 6G

FAAE|IA] gt w4 3 A7 A7,

E_—;,—_H] (] 5) /\]._9.3].0:] 7(475:;]0]- 01_9.7120 /\]-FG

shd 28 4 UL Aol



g/ H2E 6 GHz Ol FI-IH00M ALt 238 M7 A3

2.1. CISPR TR 16-4-40| [MZ 1 GHz
Ol si87IF 4Py 2

CISPR TR 16-4-4= A A4 -S-8-Eo
T3 vtet|Elo el ATt sy Aole)
A5 A8S AREle 28 IS Tliow Sevke
SES 9% 4544 mUe AW § e
S Gy o1)e] 49 25l 88 Ak Sl
#21 welo] CISPR TR 16-4-49] 5.79] Akslo]
et

E i =y = R, F iy + Hpy + s + Moy + Lps + Hpg + Ly

e (1)

2 2 2 2 2 2 2
+1,0,~1, (o-,,] +0p, +0p; + 0y +0ps + 07 +0'P7)

o714 hetulHES et 2t
By - 30l AR 02 RE 2785 A dol|A
o185 ol A7 = Htgh

thy - O T AHIASY] AEIA G ZRgRtEellA
Yol A7 w9 Hagh

Ry 5241719) QHEY ZEU 34 AoflA Als
of Wl v, S ul8)9] 4 o8 gk

11 -3 A7 7S] AU (main lobe)o] TS
S:417] wgFo] obd 7|t B+ %t

1y A A b7} el A HRiollAl
o "AZ 24 = 71d B+ &

13 O1%F A1719] A Wyt 44 AE
M Als of J2H7F FE 4 ol
oF FAI7|7} o T4 AfHIA A HiojA]
& ARRETE 7| Batgk

g2 el A5 7} 51871 et o 7=l
Hat v

s - A3 Hol 415.9] f3do] 4241 AJAEo|

St GRS v]d Ao7 T Hagh

Hed GHz tY 5187|1F A48 23 BEEst 5

s N o] ol AL 7Hs7de] ke
Al AlaERe] Ao AAE Ao
Ad=E Hdt

w0l o= Aol 7t AE AT
A0 dse Bt &

tr: Fla), o714 e AB|27} 3 4] oo
A PEEF 082 Agg)el, Fe 34
o=

1y 51871 o

Y

W 4 R R AL AR ElofEHo]A(EC
EMC Zone) = 0|9k FARE ZolA 7HAL.

2.2, WY ol| TR 7 2KeE A 11E Akt

o) WEOR 23S U ST Wt 2ol
YT 4 YL Hoixg

DRI BAH0E AN o gL
R AL ik sl v, 2 A7k 3t
2okl 222 4495 3718 24 Balfse] Warjos
8} o ofelglaik. I o thef W2
A7 o] dhe A Agio] Wasth Et
70l #7724 AgeIA el wihst
deE aPARe B Fukold A
olIch, A 4w 24 W) B 3718
siel] 91sh SRIE 1) At ek A Aok
Wl A8 7R Teielor Gk
et olefat 4

(]

O:

oz
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EMC(HMA O Y & )

ok g
tio] A= NR°ﬂ MRS A2

SR CEERE:

nlolA n907HA] ME7} wfAZI
webi] B4 ol tijof AHE HS H&S
= = 9rlL nt Tz go(zly 714 HlA
g HO% 56 MHlA H3E Y8t SiE B oy (1T RS S RECRS 4R % e
)] tisf SNR #k2] Z[dhigtole}. o]zt Aate]
A= (% 6-1)9 6Foltt.
3.1. FR1 CHS 7IXI=0] CHsH 5187IE
&3 2oy
NR &-8-2 ZE & HEE HsHA A YotA]
H 6-1) FR12| IEC 2M AH|A GIOJEJH|OIAY] E35}7| I3t BS GIOJES
Sens Sens HSH| 014 Az o)1=
[HA 2 RIIRA
NR o | A8 ik [dBm] [dBuV/m] [dB] [m] [dBi]
WA -108 18 35 17
nt MR 1920 to 1980 -103 31 138 5 9
LA -100 38 2 5
WA -108 18 35 17
n2 MR 1850 to 1910 -103 31 1138 5 9
LA -100 38 2 5
WA -108 17 35 17
n3 MR 1710 to 1785 -103 30 1138 5 9
LA -100 37 2 5
WA -108 20 35 17
n7 MR 2500 to 2570 -103 33 1138 5 9
LA ~100 40 2 5
WA -108 18 35 17
n25 MR 1850 to 1915 -103 31 1138 5 9
LA ~100 38 2 5
WA -108 19 35 17
n30 MR 2305 to 2315 -103 32 1138 5 9
LA ~100 39 2 5
WA -108 18 35 17
n34 MR 2010 to 2025 -103 31 118 5 9
LA -100 38 2 5
WA -108 20 35 17
n38 MR 2570 to 2620 -103 33 1.8 5 9
LA ~100 40 2 5
WA -108 18 35 17
n39 MR 1880 to0 1920 -103 31 118 5 9
LA -100 38 2 5




H6E GHz t o187

Sens Sens HSH| 014 2| 1=
[HA 2 RIIRA

NR o | A8 ik [dBm] [dBuV/m] [dB] [m] [dBi]
WA -108 20 35 17

n40 MR 2300 to 2400 =103 33 11.8 5 9
LA -100 40 2 5

WA -108 20 35 17

n41 MR 2496 to 2690 -103 33 1.7 5 9
LA -100 40 2 5

WA -108 23 35 17

n48 MR 3550 to 3700 -103 36 1.7 5 9
LA =100 43 2 5

WA -108 16 35 17

n50 MR 1432 to 1517 -103 29 1.7 5 9
LA =100 36 2 5

WA -108 15 35 17

n51 MR 1427 to 1432 =103 28 6.8 5 9
LA -100 35 2 5

WA -108 18 35 17

n65 MR 1920 to 2010 -103 31 1.7 5 9
LA -100 38 2 5

WA -108 17 35 17

n66 MR 1710 to 1780 -103 30 1.7 5 9
LA =100 37 2 5

WA -108 17 35 17

n70 MR 1695 to 1710 -103 30 1.7 5 9
LA =100 37 2 5

WA -108 15 35 17

n74 MR 1427 to 1470 =103 28 1.7 5 9
LA -100 35 2 5

WA -108 24 35 17

n77 MR 3300 to 4200 -103 37 1.7 5 9
LA -100 44 2 5

WA -108 23 35 17

n78 MR 3300 to 3800 -103 36 1.7 5 9
LA =100 43 2 5

WA -108 26 35 17

n79 MR 4400 to 5000 -103 39 8.6 5 9
LA -100 46 2 5

WA -108 17 35 17

n80 MR 1710 to 1785 =103 30 1.7 5 9
LA -100 37 2 5

WA -108 18 35 17

nd4 MR 1920 to 1980 -103 31 1.7 5 9
LA -100 38 2 5
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EMC(HMXtIYEY)

Sens Sens HSH| 0|14 7z| (]1I=
[HA A2 RIIRA
i T [dBm] [dBuV/m] [dB] [m] [dBi]
WA -108 17 35 17
n86 MR 1710 to 1780 -103 30 11.7 5 9
LA =100 37 2 5

3.2. FR1 CHS} ARSXH SHI0| CHs
51271= 2 mtojE

FR19] 214 NR ol 7| A=) thgt At
[} 518 7hst W71 = (F 6-2)00 Yt
et A G o] 571 5484 A=(equivalent
isotropic sensitivity) EISZ A& 0 dBi9
oj5o] M7 = Akt AREHH.

3.3. FR2 T 7IKI=00 CHal 51871
Z3 ffoled

FR29] A1%d% NR djollA 7] 2|0l et 23t
Ao} 58 7hs A1 e (B 6-3)°0 Ut
At g A= ARS8l 5848 At
7PgE.

E 6-2) FR19| IEC 24 AH|A CO[E{HO]AM Z8t517| 2fet UE HOIE]

NR Cfe ZOk Sens Sens HSH| 014 72|

B [GHZ] [dBm] [dBuV/m] [dB] [m]
n1 1.920 ~ 1.980 -109.6 33 24.6 1
n2 1.850 ~ 1.910 -107.6 35 24.6 1
n3 1.710 ~ 1.785 -106.6 35 25.3 1
n7 2.500 ~ 2.570 -107.6 38 25.3 1
n25 1.850 ~ 1.915 -103.4 39 25.3 1
n30 2.306 ~ 2.315 -105.5 39 24.6 1
n34 2.010 ~ 2.025 -109.6 34 24.6 1
n38 2.570 ~ 2.620 -109.6 36 25.3 1
n39 1.880 ~ 1.920 -109.6 33 25.3 1
n40 2.300 ~ 2.400 -109.6 35 25.3 1
nd1 2.496 ~ 2.690 -109.6 38 25.3 1
n48 3.550 ~ 3.700 -108.1 40 25.3 1
n50 1432 ~ 1517 -106.9 34 25.3 1
n51 1.427 ~ 1.432 -106.5 34 25.3 1
n6b 1.920 ~ 2.010 -106.4 37 24.6 1
ne6 1.710 ~ 1.780 -109.1 33 24.6 1
n70 1.695 ~ 1.710 -109.6 32 24.6 1
n74 1.427 ~ 1.470 -106.4 34 24.6 1
n77 3.300 ~ 4.200 -107.6 41 25.3 1
n78 3.300 ~ 3.800 -108.1 40 25.3 1
n79 4.400 ~ 5.000 -107.8 43 25.3 1




E 6-3) FR29| IEC £ AH|A CO[E{HO]AM HSi5}|

H6% GHz the! 31871F AN DY BZS 58

o

$I5t BS HIOJE]

SRS Sens Sens HSH| o/ Az

NR TS & [GHz] [dBm] [dBuV/m] [dB] [l
WA 1365 30 %5

0257 MR 265 ~ 295 1316 3 16 5
LA -126.6 39 2

WA 1365 29 %

N258 MR 2425 ~ 275 -131.6 33 16 5
LA -126.6 38 2

WA 1365 3 %5

260 MR 37.0 ~ 400 1316 37 16 5
A 1266 ) 2

WA -136.5 30 35

261 MR 275 ~ 28.35 -131.6 34 16 5
LA -126.6 39 2

3.4. FR2 CH2} ARSXH SHI0| CHs
51271= 2 mftojE

7%

WEE 1 MHS 2% degos 27

g MAE 1 GHz Olgol 20 Ofet &5 A+ 28

4.1. 6 GHz O[&oflA

olxjoll Cit

wjojof gitt. 1 Azt U FoH BE =0
ofel 53t EIS 7ol AVJET) (B 6-4)= FR2OA
UE9] 9174%9} H58S Q9K Ao|th

ol 1

spgo] WY Z/lweh o e e
oz¥Hol WA Wl
HRPIC AREd FEoR 4w & 9ln A
wxo] gejzet 49E 5 ot 5

(www.Sglab.dejel e A WAelo] Fglz
Aok BwE 73 B WA delo] et
43 @A77} SyEiolet. shgo] Wl 2]t

E 6-4) FR29| IEC T4 AfH|A CIO[E{H|O|A0 Z&t5}7| I3t UE COIE

NR Che eS8 Sens Sens HSH| o1d e
[GHz] [dBm] [dBuV/m] [dB] )
n257 265 ~ 295 -114.3 52 19 1
n258 24.25 ~ 275 -114.3 51 19 1
n260 37.0 ~ 40.0 -114.3 58 19 1
n261 275 ~ 28.35 -114.3 52 19 1
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EMC(HMXtIYEY)

2 ) TS AR RS Y RS T 2N
% SERs ARol Usih

el mdle 1A 739 NRS(new radio
system) EHgollA A wefl HAEe] U=E
yg dart ok A8 Eert 71
Al ojlA IAEE AR B4 =7] g
ARGAF H719] He AR Zopd Zoloh Har=
NRS= AlA YEZ, 7H8 9=, 94 Q& A%
o A1 At 5ak 2 Fff %8} olele] etk
ARG AlEE AR Aol ol= Hie- theRt 7Hd

Auteloot B steblEzt ghe AYS omsie

4.2. NRS Hs7{2| 1At

£ ol st 2 wef At
Teitd 41715 Akgste] 224 B
NRS 2] 233t B5A] s 24sHH
A S0l ol el Tl =479
UTHAR] Bt A F7YoiioF gtk & ¥holde
H3 A d= 1 mE A=A

AutQl 13t wde vEY] Y5 “rd20 =

-

A8 ke T sretolelzh Esislh
P14 de BT Adln ok WYY UEg

Uik, TSR SR A4 A Beld
94 wAe BF AAY Yo} YU 22
Uik, ABHe 1Y A%, R BE A
A 52 ehi] 18 100 it % 10709] 243l

S1871E2 HE Ao ET
HEAE)Z 7HAE HA 718 A5 74w 95
B9t 34 AY et BS AT & e
739 20Xlog(d/ el EA0] 51871
A o714 X Hu} Ageolth

4.3. Ol =4A17| vkskg 7127 |= el
MR B2l Fo| o 2o
CHSH 112 Akai(uer)

Tl P9z pug 4 wae
GAAHoR BN A, WAl
thet 22 AYH A%Emd] o)
A= ehgeh

]

4
) o_”%
001
o
rlr o

=i

H

=
0
&

2k LA

¢

£ 038 /
=
g /
o 06
Q- /
g
£ 04
el
3 02 99% probability —
at 4.6 (6.6 dB)
0 Y ‘ |
0 2 £ 6 8 10
Directivity
(22 6-1] TOIM RS2 BEE H waelo] T WEHAN St X4 21 4(0)9 X &



Prob(g { go)=1-exp(-go) )

2t} 5ol 99% B8 groleka 7Hst,
9] Ao ARgshd mdlofA] ARRSF 242 9l FH|T|
Aol (I8 6-1)041¢t 2ol 6.6 dB7} Hrt.

4.4. Fhj= A i DA ue)

44.1. M5 H9ZE &4

ojd HoA & 4 Si%ol NRS9 HIg=2
AUtz o g 1GHz o]/gq EMI :‘_x ] EHOH X]X(j%
IMHz RBWHEH 241 |}, T2y shte] UE]
5] AR ARRE= AlS TYE Bse HITA] A
g Zo] ofet UrkgoR ¢ Frf. fIE9
el F42 Y3 8o FAL ARRSIo]
7Rsslc). WA koA AdofA] Fold HdE
BH22}F S/NKE AAY R 2% 4= = Hd
B|E Fo]E(bit rate) R a3} o] FojZich

S
B lologw(l +

7\7): 10log;,(2)

-

©)

R < Blog)|1+

9ot g A Ase
QAR NRSE A1ele] 71712 452
HAET. o] wE, Rbp)e A
ad H4 fojEe tewt 2

By =3R/SNR(dB) for SNRY)0 dB (4

IS E0l, LRI SNR=20 dB F-20l, Brir
o 0.15 RoIt}. NRSE ohe- tofet 2 =8

A7) vhol, Wast theime ApgAte] a0
e} @ we] /)2 gepck 84 B4, 22 A,
7 9 oA AN e giekst B4h vl
e o] AL thgEL | MHz H|ytolth ojef=
fzzxog Z DAL tfe2 sl o, RS SR
Mbps7} 2 Ziol1, Al =S 1 MHzHTh A

AFBE A NRSE
el
Fte o

Hed GHz tY 5187|1F A48 23 BEEst 5

o Wold Zolck
ES B4 ol B4
OFDMS} 22 % WSl W 405} a1
Al 5 B4 g3t T/ AlEe)
Fuke/Azt 6% ¥F SA9Ishe AMgih
Ak, 574 U

E%«l Yt ?J_E 7&—?%13}.

4.4.9. x]ll.A olx | 2|-E O|I|- KJH

1 MHzEH Y2 A% tj9E pof et &%
AAE B7IsHH 349 Hof Udd Yok 4%
B, By o/t 1 MHz Z5f8} gholek= ol
Frosfior gtk 1 MHz t9E-2 2= Fote] B¢
51871 Ev 1 unPl BE AE B gt 3=
% A= AdE HongtE AaE By nm=

Fold of|, 51875 1 MHZETH B2 9= BE
7= Hole 4159 Hoo: gapAo|c}

A A% Y We] Ha AT = dB 9919
Ey it 10log(B(MH2) 2 AlZHh 413 =
B, Yol EA5l= Hele] 2o 518 == Wit
B AHERO R A% 9 o] MR o
Ey i+ 10log(Bs(MHZ) 2 Foidt}, wefl=
AT T RE U] 12j9] oAl RBW 1 MHZE
=A< 18] 737} 1) Zalglele o=

Hok= AlTo] et Ho 21e FE3Uh

:LHL}' ol AHERo] HITA] 415 92 s

AAokz A2 ofH, ol Fukgr YA SE
QAR 7E & k.

’éﬂﬁ Afe] Tﬂ"?‘_ Tl A2 FE T2 9

—_

ol
3

[

18

it

EE
=
L
roL

o
Jo
)
£
"
il
E
i
Rl
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EMC(HMA O Y & )

%, Pelolth Fu S50 NRSIM 402
dEths de aefstd, W= Had Z”Jr-r
% E}Eh dojel

_ “4_—/': E}\4
E}%_V Z__}O] —:—_%E}
Prob(N,)= C(]\Q,]\Q%A}(l_PS)A\;M G

CX, V)= X S04 YE Agsh] gt 239
$E Yehdth o] R329] Wt k2 NPl
HA= (NP1-P)20le). FHfH] N/NZ S
o, BEAE PolT, BEEARE= (N,LP{1-P))12
ojc}. FHAFA REE FHAY|7] A3t &5
S5 IR0 ERN He-89] HZHAPF A4ASS
T 5 St wE ARe Pl AR QoI
S EEA BEo] AL HRHEAPL AFIAF 002

o
o
3
o o

e
i
N
6@0@.
x B
%, 1‘.

A2 o831 el i HRt
| Al dde FE%t HE
A SIS A8 5187128
g & [= SRE AT HHE B;
L 7Hy O}X} 714 S= "]i
R BB WSS Uehinh 7Hes
0|29} 22 wsf9] ¢, x_;ﬂ Ao A 92

[~
N &
(m
o
N o
z ){}l_‘

q
B
_OL
rlr
rzi fr

%

I

oo
L |

o]—l

l_‘

O O - =1 =3
Rmaxfull - Bs 08, 1+ N+7T
B 1010g10(1+ ) (6)
N+1 I= SR
10log,,(2) ?

9S4 7R (AR o]zl REsHAL:
4 K] B2 A TR oA B 39
el 79) 7192 B4 Yehdi, ofeig oz
2R olERrt SO HiE FuieE 71 BAY
Higmlo} ol B 24 D} 4R So] 9ok

T ok, Wbk Sk A g I

BRgog p5 A8-88 A AHES Hhsfslti
PSRt mpse ppf(dB)9] AE WSOt AlS
AHEY (1-72)B2] UHA| &2 7Ho] gl
A0 713} o] AL ) &&= ohea) Pk

Z
as
B90| & U7 8k Y] H9E A90] )
;g =

YA Ak AlewR MR &
Riport Z 2 Royay pures TFE 0] FUsHA| 2,
S s

Blog)|1+ = £ +
SOk N+1) Paleng(l N+1mﬁ) o
S

+ (1—};)3310552(1+ ]—v)

SINRe| 5] 2 1] 272 Thex o] ik

I/Ne] 154} 25 o,
mP2 ZAAE 1/P5 5 B9 A4S 2= 3
fips =—10log,,(7)(dB)°]H,

oo % e ielo] Skxts] WQE A0} Zolsk
opgict

=lgsh 11

o 4%

71‘;]30}‘:} o] 7
W7 °1XKthmmng factor)i =g &= Qi
QARR= A QHEIY Wl po] IA] FET} FARE
o= Brrg o Sl



ol AHER AA” F29) tF 127t
3|0} Qlal FFukr UA| EHE P=0.10] YTk
7Hdst, & A FHY HE9 A pps =
10 dBS} pps = 0 dBE 8=, i 29
8% p1ps = 8.8 dB, ups = 3.08 dBE FHHT.

4.5. =X} ups, Ups ups upl ZEN
CHst nejArE

A HARL (I 6-2)0049F o] Ho
7z|ek SR YFEg dot g Sl 3=
Haf el et 7197t fle Alr dldEe
SRR na 7R B9 99 del F2e=
TR 7P

ol o] Hisf &ef T 7 H*L 7]
ATk 7 P2 ol At A 2=
o] iRt 4= A4S ALt —’F A== 15
ez iE 72g Zd=t.

—2X

4>
HJ

11

ES, ZF HAYE 4140 HAE dE Ao
A 7K 6.6 dBZ 1FH QY e

33 6-2] 2 20| Jj5taR 7

Hed GHz tY 5187|1F A48 23 BEEst 5

e}, TR HRlo] HEA] AM2l00] 248
7l "Ml QA Eg49] 9lojo] HRS 714
g AUt geficidol disf 7H 22 AAE 2=
TREE AScHAA EH7IEE AlEElolde
ogsto] (I8 6-3)0 EAJE AFZHRI & 1
Z2nde =&

H23]0] F4((22-09_CISH_AHG9 Probability
factors in limit setting model)2] F<&4 AS] AMA|
42 712 gE U IPDR7F that 2ol

4202 AHE ¢ U= HolErh

PDF,, (0)="2° nd’ p 1+ Jexp
(= K(U)exp|— K(w p(*K(U)))
K(U) = exp(%(;) gmd\u(z)
E=10log,,(e) =4,34(dB), and (13)

1
G= 101og“,(7)
Imax

(I8 6-3)04 ZE7IEE dx FHY YA
THOE HARE ZEnds HQlth

n2uols 7RpASt 22 #x27t jloeHus
H3]9] EA4(22-09_CISH_AHG9 Probability
factors in limit setting model)°l]] {2 HHE
B2 PDF o) A 85k] 7 AL g ¢
I xR A 4 Qo

- f: U~ PDF(D)AU (14)

o= \/ / i U? + PO U)rIU—( / i U+ PDH U)dlf)2 (15)

ol Ma o] mE Fskd Wy A%

Qlete 9] e} o2 ARG o2 S T

% ] POFE Thest o] AWE & itk
PDF (")_{ X exp(E;)exp(—ndzp exp(; ))exp(ﬂd p) (U<0) (16)

0 =0

ot (2% 6-40] BAE FAo= olojrh
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EMC(HX

0.20
0.18
0.16
0.14

0.12

Probability density

o o o
8 8 3

0.04

0.02

0.00

50 -45 -40

0.20

RUESR-IS))

p=0.003m? d=3m
p =0.027 m?, d=1m, nd?p=0.0848
X=1,g,,,=6.6dB

Mean -15.8 dB
dgma4.4dB

80 %prob.
at—12dB

-35
Normalized received power (dB)
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60
[ [dBpv/m]]
55
50 -
45 > —
L —
40
& ——
35 ] —t—t
30 1 8 2
2 —
25 "; ® Base Stations 1
Y @ User Equipment 1
5 e —— FCC Limit
—— Least 5q. Fit BS
15 Least Sq. FitUE |
[Fivnal| Least 5q. FitAll |
10 - :
1000 10000
(38 6-5] JHHE 5187IF APy Dt DR2IOE0) M2 5187|F Al 2
B 6-5) 6 GHz ~ 40 GHz FIIHEQ0IM REE oi87|F
_ e _ _ iy -
e ol | BEA | | #87) ewes 2718 51271 [dB(V/m)]
6 ~ 40 FSOATS/FAR 3 Average / 1 MHz 34 ~ 385* (5 Z2H on)
6 ~ 40 FSOATS/FAR 3 Peak / 1 MHz b4 ~ b85* (& ZH HN)

* rising with the logarithm of frequency
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BN - S 27 Al Ed3.0

z3s =Y H1E A998 4L
(EE=EMeRIEe)

PRI

CISPR = =717], HEjn|Ho], +4d7]9] Rt
2 H7KElectromagnetic compatibility of
information technology equipment, multimedia
equipment and receivers) 232 FEH7]7],
WSA], GEHH o770 dhgt ARptalebde
A Q1= IEC CISPR Aol 3ot

T8 Q5= FEI7, WEpAl7], HeuHof
717191 7244 9 Uidel] Hiet 7Rt 7ol gt
®E AN, ST 7199 gEe SR
7hol=of| w3t AdEolth

CISPR I &9143]9] +47 8 d7+= vt
Z.

H 7-1) CISPR | AY¥3|(Subcommittee) T4

o} ok

H2™ CISPR 32 Ed.3.0 B&Fst s

CISPR I P2 ul=9] Mr Ghery St John Pettit,
7= Y29 Mr. Kazuyuki Hori, EZRAR=
24E9] Fujio AmemiyaZ} B33t Yo, MT

7 9L 9] Mr. Trevor Morsman, MT 8
o2 4=+o] Mr. John H. Davies?} B3}l
At

Z12]31 CISPR 19] #22}of] th35hk= 242] EMC
[EHENYE [ A9Usl= NEAC] 843
& HlEsto] ofojolo] AEFGE}F T,
PR}, eARl71eAId Y, HlEo] AujoA
loleE] Zejof, AE=ATH, DRAR}, XA ofo]
2lof, Aoyo|AolA, SR EAIATY, Tt
ERARIZISY, oflojx e, aredielr, AfEet,
FEHZ ANEY, =7 |AR7 AR E AT,
FdFgof, Hdllo], I=AHEFAVIEES], =41

N

1o

o

L

[

2 CE
MT 7 ZE|D|CI0}7|7| EMI BE JHF (CISPR 32)

MT 8 HEIO|CI01717] Ly BE JHY (CISPR 35)

JTF A/l CIS/| S50 Cfet 712 S5 2

JAHG 6 EUT A0f2 8] 2 A0l2 B2 (CIS/A)

AHG 10 Robot EMC(Z& MAHIIARH)
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(# 7-2) CISPR SC 10M ZI#=QI TZHE

HS O2HE HS PRI
CISPR 32 ED3 HEOTO] 77| A} B

1
2 | CISPR 35 ED2

ZED|CI0} 77| FA LY Al

1]
UE AR
S S tig

oz

Asjel e, SAnkE e 5 20%0] FEohL
ok

CISPR I Ex}of|A &Af
7-29} 2t

H*

Ir

At A

¢

] H23 CISPR 32 Ed.3.0 HFst &3

CISPR I 29¥3]&= 20239 MT 7 ul=gl=
31918 Agel= 5 euEel 9 22l 395
APFPom CISPR 32 Ed3.0 #zke HaliA
L= e le g

CISPR 32 Ed.3.0°14= MME with radio
function(s), Highest internal frequency, WPT,
RVC, VHF LISN 282 HIZ3 tefet A]to]
AsloH LHURtE HIRS v, 4E /Y, 5
18715 AZ7Feo] Akl =95 sttt
=9lE HIFOZ CISPR Ed.3.0 Draft 0.3 ¥#°]
e ol R =9 dFo|ch
(20239 129 209 221 319] %)

1. IEC CISPR SC | MT 2g|9|

TR N
°'23. 6. 25.(8) ~ 6. 30.(8), Madrid, Spain
(CISCO Madrid)

Lt &SIt
+ D), T, S, QE), DoY),
F=(3), o) 5 % 209

Ct. FLUE
1) CISPR IMT 7 wl=gle= 3loje 224
AMIEFAAT 2l9] o]F FAIH: 392
CISPR 32 Ed 3.0 CDV %7+ 9l 37t
E97} 9923 CommentE 2% 9 37149l
=97} 993 29 F8 oo tigh E9
- VHF LISN 282 9t =9
- Round Robin Test& JAHGGO] oJ] 18
- VHF LISN< balanced®} unbalanced2
TFEEAT  balanced VHF LISNZ
Algsks Zo] QHFgAolgls AldET=
balanced VHF LISNZ 3t9]

2) APD(Amplitude Probability Distribution)
sample measurement data focused

measurement dwell time 9]

- APD &4 CISPR/I/655/CDef AQt

-MME AlEo=E AY AP 2HE
A=t AR AlEe A= 527t
U937 o]F AR APD measurement
dwell time 4 5%7} D Qsirial 99

3) WPT Limitso] ojgt 1%
-WPTE RE CISPR EijoA] =9o)x|1
Aom CISPR 11914+ 7R} S471,



X77% CISPR 32(ZHE|D|C|0] MAMIMEERY - & 27 AR Ed3.0 BESH S8

Diifference at the Same Probabality Difference at the Same Probability
Mo device - Balanced VHF-LISN Mo Device - Unbalanced VHF-LISN

Ly : LA, AN
[ \I\ gk
A SN AN
[i] i ;)
Randis sraablc Randorm Yannpkl]
Balanced termination Unbalanced termination

Fig. 6 Normal distribution curves of the difference

[3& 7-1] VHF LISN Balanced, Unbalanced =%z}

Coefficient of Variation
5

0.6
0.4
0.2
0.0
Q 5 10 15 20 25

Mesurement dwell time (sec)

[O& 7-2] APD measurement dwell time Zat

CISPR 14°A= 714-& %717]17], CISPR - U= APPLE2 AM BfS50] AR ]E SA|2
32& MME AlEe] gt =9 113 5 =2 LIMIT ol uﬂXl% TSI oL
- BBURE ¥+ 99, European Broad- 2 54 971 SHieHAM 5o 2H4g]
castlng Union)ollA =343t A& ZAyj= ARIAIA] = o4t BIhEE Zlog HQ))
WPT 715 AlEo] AM 2 Q. BES- $=41710]] - vk WPTSF H=E AAH A, 1G
FJFS Fohal 59, EBUE AF 44" el k3ol whet = ARAL AR] S
gulo] uE letty mddiy e mpelsto], CISPR3291 =2 EMI 5]
(Fuvets T4 A9 AE7171 ZogA] 71zel gt t3ol Ea
Ao 29 FolH S5 CISPROIIA - opoket =7F 9 ehAlolA oieRet LIMIT
HlolE Zro @ IA|EE H3ls) o)F) LINEZ AIQFstal Qo™ A|&2Q1 =2
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RAoZ weE (9 7-3 A
4) BIA} R0 A Q83 H3 Fuj4 WA
- 108 MHzOA 100 MHz |1 Fu}<= H7A

5) RVC(ReVeration Chamber) =¥ HE
- RVC7H AR Augbg & Hofsl= 5 ol
7HA] o] At A = eIt
S didsicr & FAlES RVC A7t Hots
&3l siastear 1] Folal RVC HE7t

Folslk= TF 74 17

- FAR, RVCE 1 G o1 Fok5= oA
T8 (normative) W& Al AE=
AR 2 o

- HI%} QI} (& 41 A8 @ RVC 2 71
7T @ FAR/OATS), wH7|(Stirrer) 314
& Wolo] T JF 5 RVCA] tiet
71&21Q1 ols7ol] thsl] CISPR Adll E 8%

6) CISPR 35 Ed 2.0 /AR A3 AE
-CISPR IMT 8 uwl=gl= 3]oj&= "224
AIA AT B]0jof| FAE o] '22d 10¥
22R1319] o] AHZo & JH== Flo=

o of Cisss B

a0

limits at 3m for WPT

10 = 8

20

10

10

P.372-15 - City

Level [dBua/m)]

20 L——P.372-15 - Raesidential

P.372-15 - Rural

30 -

® Amateur

Broadcast
a0 -

@ Time Standard

50 L ™ LF-Navigation

——1/655/CD Class B proposal (0.6m Loop)

s0 =

——1/657/CcCIP 08 p

Frequency [MHz]

[T= 7-3] =7t L oHlE WPT 30 MHz 05t §187|=

Table 1 — Required highest frequency for radiated measurement

Highest internal frequency
(Fy)

Highest measured frequency

£, = 1008 MH=z
108 MHz < F_ = 500 MHz
500 MHz < F, = 1 GH=z

F,> 1 GHz

1 GHz_+ F.
2 GHz_~ FE
5 GHz_+ F-

(5 = F,) + Fup to a maximum of 6 GHz

NOTE 2 F_is defined in 3.1.18.

NOTE 1 For FM and TV broadcast receivers, F,  is determined from the highest frequency generated or
used excluding the local oscillator and tuned frequencies.

NOTE 3 F- is the carrier frequency of the highest intentional transmission freguenc Where there is no
intentional radio transmitter Fc = 0

MNOTE 4 For outdoor units of home satellite receiving systems highest measured frequency shall be 18
GHz.

(2 7-4] SA EH0 22
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M7 CISPR 32(ZE[D|TI0] TAHIMARRY - = 97 AR Ed3.0 HESH S8

H 7-3) RVCO| CHet 1 GHz Oy thY UARY ol 5i&7I1=

Table A. 4 — Requirements for radiated emissions at frequencies above 1 GHz
for class A equipment

Table Ereguency Measurement Class A limits
clause anas Eacility Distance Detector type / dB(uV/m) dB{pW
MHz Semble = bandwidth Maximum EUT extent from EUT
centre
0.1m 0.75 m 1.5m
Ad.3 1 000 to 6 000 Average / 1 MHz B0 51 to 49 i{so 48 to 47
RVC n/a
Ad.4 1 000 to 6 000 Peak / 1 MH=z 80 71 to 69 S? tSD 68 to 67
Apply A4 .1 and A4.2 or A4.3 and A4 .4 across the frequency range from 1 000 MH=z to the highest reguired frequency of
measurement derived from Table 1
Table A.7 — Requirements for radiated emissions at frequencies above 1 GHz
for class B equipment
Table Frequency Measurement Class B limits
clause endae Facility Distance Detector type [ dB{puW/m) dB(pWwW
MHz Sei t“a]ble o bandwidth Maximum EUT extent from EUT
I centre
0.1 m 0. 75 m 1.5 m
A7.3 1 000 to 6 000 Average / 1 MHz 54 45 to 43 43 to 42 to 41
AT 4 1 000 to 6 000 e o= 65 to 63 Z;ts 62 to 61
1008 fo b 00D Peak / 1 MHz 74 = o 2=to ol
CISPR 35 Ed 2.0 CDV ¥7b& 915t 371 -8l Aol ARi8/7Pd8 sk
E9)7} Y a3t CommentE ZH ¥ E9 g A= AR/ /M8 418 e ofF
-MzE W Al s B VIR =9 HE
(Criterion R) OARA] AE Fol L5t 47} dE
OELERIEEREREE AREE Hltjo} 74E B4 28] st 2
£ A B, C7F oy &2 Criterion T 22 AFolRtE FAE= A%l
RE AR 2 =9f Fof LRk D 7FsAdol Slot Al
A U “ds H7 71l Eestke A @CISPR T ZFoA= EEmHof 4
o= st AEE7] =& < AEshks AlEel sl CISPR
- 7olEe] F4do] W Al 9% 12 245 Yele o ol /1ol I
D719 5ol wet h Mgl 2 £ gAa2 25%
7t ekl % 9l 97t ol A -RS swept WHO2 7|7} el F71, RS
ol&9] 52 ARt dasiia At 4 % step A =9
@71EH 8 AZAL ATHE AoleE OMME F#&olA% 1 GHz oldellA
ARESo] Al QIAL AlE A ] SPOT test?} RS 4 % step22 WA
A°ke 8% ABe St ot RS 74
@ AP 204 AolEe] ZAL Flsh= IEC 61000-4-3°4= AZ=A efot
o] offaL ofd FE7A] ARtsfor ¥ & ¥ade] AVld
A 227] uiio] HHEA] ok @1 GHz o1& Swept teste= Al¥E §
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Proposal for
Broadband Radiated Immunity Test

Hongsik Keum, Ph.D.

' Electromagnetic wave Technology Institute
‘RAPA

g I.Introduction

‘ Modern digital communication signals

@ Use wider bandwidths from tens of MHz to hundreds of
MHz

@ Use multiple frequencies (as orthogonal frequency-
division multiplexing (OFDM)) technology

@®such a broadband signal may cause performance |
degradation and/or malfunction of other equipment S0

@®For this situation,

v the disturbance source is not a frequency sweep but a
broadband signal with coexisting multiple frequencies.

@®|t's different from the concepts defined in IEC 61000-4-3

77BI/826/NP

NEW WORK ITEM PROPOSAL (NP)

nnnnnnnnnnnn
ic of 2019-12-09
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Electric Field Spectral Density
Equivalent carrier 4Bl %4
Test Level field strength m e VHz
i BW=5 MHz BW=20 MHz BW=40 MHz | BW=100 MHz
1 1 53,0 47,0 44,0 40,0
2 3 62,5 56,5 53,5 49,5
3 10 73,0 67,0 64,0 60,0
4 30 82,5 76,5 73,5 69,5

Note 5 MHz and 40 MHz bandwidth (BWjare indicated for the convenience of the product committee.
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LTER} 5G AHIAE diES 4~ = 20 MHz9} 100
MHzE A8 AT 502 AAsHlL, 78t
OE f9Fe AT & =S ST o] 8+
AR 1CD, 2CD ¥ CDVZIA SLslA #4351

6. oIE ME 71 Al

Al HE2 7 Al FakrofA9] Alg Agoz
A€, A B2 [EC 61000-4-39] &4
A2E g ARSI} T 9 Alg AleE

Start frequency Stop frequency Test signal bandwidth
MHz MHz MHz

80 600 Under consideration
600 1800 20
1800 6 000 100

6 000 Upper frequency limit Under consideration
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a test signal bandwidth a
c
5
dB
-5 b
> -10
) -15
©
g -20
8 25
§ -30
% -35
£
g -40
-45
center frequency
frequency ——mm
() THe] Al 415 AMER DpAT
Test signal bandwidth a b c d
MHz MHz dB dB dB
5 10 20 6 3
20 10 20 6 3
40 20 20 6 3
100 20 20 6 3

For specification of a, b, cand d, see Figure 4.

equipment.

The value for aat test signal bandwidth of 5 MHz was specified due to frequency response of the signal generating

Upper amplitude limit decays linearly by bdB vs frequency within aMHz of upper and lower band edges.
Lower amplitude limit decays linearly by ddB vs frequency within 500 kHz of upper and lower band edges.
5 MHz and 40 MHz test signal bandwidth are indicated for the convenience of the product committee.
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(1] FS A HAF W 971 A5,
AEo}F 54l 2023.07

[2] 77B _861e CD, IEC 61000-4-41, “Broadband
radiated immunity test” 1CD, 2023.05

[3] 77B_870e_CD, IEC 61000-4-41, “Broadband
radiated immunity test” 2CD, 2023.11

[4] WG10_A0746, IEC 61000-4-41 CDV draft,
2023.12
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